Sole Agents : 


Made in 


Microscope “W” weasers Germany 
It is a precision instrument with interchangeable components. 


“ Optovar ” Magnification Changer gives eye-piece magni- 
fication factors 1X, 1°6X and 2°5X. With ocular 10 x 
and objectives 6-3, 16, 40 and 100, the Optovar gives a 
series of 11 different magnifications from 63 to 2,500 with 
best optical performance. 

Exact centering of dark ground condenser is effected during 
manufacture. Brilliant dark-field image. 

Phase Contrast Equipment is manipulated most simply and 
gives reproducible results. 

Par-focal setting of oil-immersion objective with other 
objectives. Newly computed optics give outstanding image 
quality. 
Microscope Lamp Attachment for illumination according to 
Kohler principle. 


“ADAIR, DUTT & CO, (India) LTD. 


MADRAS 


CALCUTTA NEW DELHI BOMBAY 
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We have pleasure in announcing our~ 
appointment as the Sole Agents 
in India’ 


FOR 


THE GENERAL CHEMICAL AND 
PHARMACEUTICAL CO., LTD. 


JUDEX WORKS 
WEMBLEY, MIDDLESEX, ENGLAND 


“JUDACTAN” 


LABORATORY CHEMICALS 
CHEMICAL INDICATORS 
MICROSCOPIC STAINS 


ANALYTICAL REAGENTS A.R. 
“ JUDACTAN” 


WITH ACTUAL BATCH ANALYSIS 


Catalogues and Quotations from 


MARTIN & HARRIS. LTD. 


(SCIENTIFIC DEPARTMENT) - 


SAVOY CHAMBERS, WALLACE STREET, BOMBAY 1 ge 
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WILD 


HEERBRUCG 


HEERBRUGG 


The Microscope of Choice for 
all Exacting Work ! 


* High precision achieved by 
modern equipments 


* Outstanding optical 
performance 


* Extensive interchange- 
ability of parts 


* Extreme convenience of 
operation 


* Modern overall design 


RAJ-DER-KAR & CO. 


COMMISSARIAT BUILDING, HORNBY ROAD 
BOMBAY-1 


Telegram : TECHLAB 


‘WILD’ | 
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with attachable Camera | 

and Wild Low Voltage 

Lamp with | 


H ATM A 
FILTER PAPERS 


Filtration: Specialities : 

QUALITATIVE GRADES ~ ASHLESS TABLETS & FLOC 
QUANTITATIVE GRADES ANTIBIOTIC ASSAY DISCS 
HARDENED GRADES EXTRACTION THIMBLES 

Cellulose Powder for 

CHROMATOGRAPHY 

Papers for 

CHROMATOGRAPHY & ELECTROPHORESIS 


ASK YOUR LABORATORY FURNISHER FOR FREE SAMPLES, OR 
IN CASE OF DIFFICULTY WRITE SOLE MILL REPRESENTATIVES: 


H. REEVE ANGEL & CO., LTD., 9, Brideweli Place, London E.C.4, ENGLAND 


; Made by: 
W. & R. BALSTON LTD, MAIDSTOXE, ENGLAND 


PYE UNIVERSAL 


ASSEMBLIES 


_DH METER 


AND MILLIVOLTMETER 


This new version of the Pye pH 
Meter not only retains the many ex- 
cellent features of the previous model 
such as low zero drift, stability under 
wide mains variations, ease of op- 
eration and automatic temperature 
compensation, but it now incorpor- 
Sa temperature compen- 
sator, complete O-14 
and a wide range of 
In a wide variety of industries the Cat. Na ¢-#, 11066 ; a 
Pye pH is contributing 


higher MAINS OPERATED | 
and improved DIRECT READING o-14pH 
— RANGE OF ELECTRODE ASSEMBLIES 
solutions with rapidity OR RECORDERS . 


range of research the Pye pH Meter TEMPERATURE COMPENSATION 


G. PYE & CO. LID, QRANTA WORKS, CAMBRIDGE, ENGLAND 
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Indian skill can make. 


Analytical Reagent Chem'cals of ‘the same High Standards of Purify 
as those made by German, British-and American Technical Skill 


Very Reliable Indigenous Subsiitules of Guaranteed . 
Analytical Reagents may b= found in 


BASYNTH 


Ac‘d Sulphuric 

Acid Hydrochloric, 
Acid Hydrochloric 

Acid Nitric 

Ammon:um Hydroxide 


BRAND 


And many other items all made in India by 


BASIC & SYNTHETIC CHEMICALS LTD. 
P.O, JADAVPUR COLLEGE, CALCUTTA 32 


Use Swadeshi 
And Help to Keep Employed Indian Technical Skill in Industries 


Telephone: 62761 Grams: ‘LABFURNISH’ 


Laboratory Furnishers 


DHUN MANSION, VINCENT ROAD, DADAR 
BOMBAY 14 


Available from ready stock: 


@ Czechoslovakian Crystal Clear 
Museum Jars 


@ Orsats Gas Analysis Apparatus 


@ Quickfit and Quartz Interchangeable 
Ground Glass Assemblies 


@ Glassware—Fine Chemicals 
Laboratory Sinks 


Leboralory Ges, Vocuum and Water 


CONSTANT DEVIATION 
SPECTROGRAPH 


with Wave Length Drum and Camera, 

with Precision Micrometer Slit with 

Comparison Prism and with telescope 
attachment 


Entirely Our Manufacture 


For full particulars, please write to: 
THE GEN:RAL 
ENGINEERING AND SCIENTIFIC CO. 
WALTAIR, VISAKHAPATNAM-3 ~- 
(S. INDIA) 
Technical Adviser : 


Dr. |. RAMAKRISHNA RAO 
Madey PR.D. (Cal.), D.Se. (Lond.) 
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Bengal Chemical and Pharmaceutical Works, Ld. - 
The Largest Chemical Works in India 


Manufacturers of Pharmaceutical Drugs, Indigenous Medicines, Perfumery, Toilet 
and Medicinal Soaps, Surgical Dressings, Sera and Vaccines, 
Disinfectants, Tar Products, Road Dressing Materials, etc. 
Ether, Chloroform, Mineral Acids, Ammonia, Alum, Ferro-Alum, 
Aluminium Sulphate, Sulphate of Magnesium, Ferri Sulph., 
Potassium Permanganate, Caffeine and various other Pharma- 
ceutical and Research Chemicals. 


Surgical Sterilizers, Oxygen Apparatus, Distilled Wat2r Stills, 
Operation Tables, Instrument Cabinets and other Hospital 
Accessories. 


Chemical Balance, Scientific Apparatus for Laboratories and 
Schools and Colleges, Gas and Water Cocks for Laboratory use, 
Gas Plants, Laboratory Furniture and Fittings. 


Fire Extinguishers, Printing Inks. 
Office: 94, CHITTARANJAN AVENUE, CALCUTTA-12 


and Dependable 


MARK 


A wide range of parenteral preparations for meeting the growing requirements 
of the Medical Profession are now being processed in our Laboratories. They are 
made from Standard Chemicals employing double distilled and PYROGEN FREE 
_water. Their containers (Ampoules) undergo rigid neutrality tests before they are 
selected for use. These Injectables are therefore guaranteed to be absolutely 


The following are but a few of our well-known Injectables : 
A Potent extract of Liver 
.. .. An urinary Antiseptic 
«+ Injectable Calcium Gluconate 
«i Vitamin B, 
CEVITAMIN Vitamin C 
GLUCOSE SOLN... .. .. Pure Dextrose 


Mysore Industrial & Testing Laboratory Ltd. 
Malieswaram P.O;, Bangalore 3 
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for laboratory .and small scale production .. . 
| PASCALL 
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TRIPPLE ROLL MILLS 
aa The latest feature of Pascall ‘Triple Roll Mills 
rma- is the new and simplified method of roll con- 

trol—the sliding centre roll. Only two controls 1) 
tills, are used in piace of the usual four, and clear- 
pital ances between the rolls are automatically 

aligned and set simply by adjusting the two 

and front controls. 
-_ The new method of roll control is simpie, effec 


tive and a real time saver. 


& CO. 


BOMBAY 1 


GIDVANI 


P.O. BOX No. 1778 


SPIGCIS 


‘STANDARD’ 
TUBULAR RHEOSTATS 


ARE STURDILY CONSTRUCTED 
FOR USE IN 


“INDUSTRIAL WORKSHOPS | 3. Magnifiers and Dissecting Stands 
. . Mechanical Stages and Pointer Eyepieces 
Available from stocks Ete., Etc. 
THE STANDARD SCIENTIFIC For full particulars, please write to: 
INSTRUMENTS CO.” ‘TECHNICAL CORPORATION LTD. 
115, BRODIES ROAD, MADRAS 28 A SAROJINI NAGAR, LUCKNOW 
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“Five wonderful years ! Time to build, time to create. For my child 


ét will bring health, free schooling. For my family, security . . . may be, with 
hard work, a home to call our own !” & 


Nearly a quarter of the funds of the Five Year Plan will be used in 
increasing, improving and widening the scope of our Social Services. 
Rs. 425 crores will go to raising the standard of living of the people, training 13,000: 
new doctors, 20,000 new nurses and midwives. By 1956, more than 60% of all 
children over six years of age will be in our 2,02,142 primary schools. 
This long-range planning makes manifest our faith in the future Here, indecd, is... 


pledge to 


Lakhs of tons of Steel will be used to implement the 
many diverse projects of the Plan. And so, in aumerous 
significant ways Steel will provide the foundations for 
@richer, more rewarding future for our uation and 
people, 
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BAUSCH & LOMB 
BALOPTICON MODEL LRM 


(EPIDIASCOPE ) 


Projects big, brilliant, sharply detailed images of 
* SLICES—commercial or laboratory-made 


* OPAQUE OBJECTS—Drewings, photographs, 
science specimens, ete. 


FILM—35 mm. strip films 


Write for Catalogue E-11 to Sole Agents 


- MARTIN & HARRIS LTD. 


SCIENTIFIC DEPARTMENT, SAVOY'CHAMBERS, WALLACE STREET, SCMBAY 1 
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‘When you Regsire 
MEASURING INSTRUMENTS AND PRECISION 
TEST-GEAR for different purposes 
Make it a point to contact us 


We Supply: Moving Coil Movements for Voltage or current measuremenis in 
any range, RF Signal Generators, RC Audio Generators, Marconi Tes; 
instruments and other testing equipment. 


We can also design to your requirements 
Oscillographs, Signal Generators, Reclifier Uniis, Power Supply Units. 


State your detailed requirements and get our quotations 


WE HAVE BEEN DESIGNING AND SUPPLYING TO THE MARKET VARIOUS ELECTRICAL 
AND ELECTRONIC EQUIPMENTS FOR OVER 15 YEARS PAST 


GUARANTEED SERVICE ! PROMPT ATTENTION !! 


RADIO ELECTRIC LTD. 


28, LAMINGTON CHAMBERS, LAMINGTON ROAD, BOMBAY 4 


Latest Developments 


GAS PLANTS 
now working on cheaper oil 
tan PETROL. Reduce costs 

still lower. 


INDEX BEAKERS AND FLASKS 


ARE MADE OF SUCH THICKNESS 
JUST TO STAND MECHANICAL AND 

Burners, Clamps, Baths 
PHYSICAL STRAIN. THEY ARE | Gas and Weter Tape 
ALSO HEAT RESISTANT AS THE Ovens, 


COEFFICIENT OF EXPANSION IS Shakers, Stands, Stills 

ONLY 3-4x THUS THEY ARE. Stirrers, Research 

PARTICULARLY SUITABLE FOR ete., ote, 

woRK. | 

Ask for new Catigs. 
— GHARPURE & CO 1 GANSONS 
P-36, Royal Exchange Place Extn. | 
Calcutta | | 
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NATIONAL CHEMICAL LABORATORY OF INDIA 
POONAS . 
CSIR Scheme on “Preparation of Research Chemicals for India” 
Arrangements for the preparation and supply of the following chemicals, at reasonable rates, have 
been made. Those requiring them may please write to the Director, N.C.L., Poona 8. 

Acetyl phenylbydrazine, 2-acetyl resorcin, acid phenyl-arsonic, aconitic acid, l-alanine, aluminium 
chloride (anhydrous), p-amino-aceto-phenone, f-amino-anthraquinone, anthraquinone, anthraquinone- 
2-sodium sulphonate, l-arginin monobydrochloride, benzanthrone, benzene azo-g-naphthol, benzene 
sulphonic acid (sodium salt), benzhydrazide, benzidine, benzylic acid, benzoic anhydride, benzoyl 
acetone, 0-phenacyl bromide, N-bromosuccinimide, p-bromo-phenylhydrazine-hydrochloride, 
butanone-2, carbazole, casein hydrolysate (vitamin free), g-chloro-anthraquinone, chlorobenzene, 
p-chloromercuri benzoic acid, 4-chloro-2-methyl-phenoxy acetic acid, congo red, 1-cystine, 2: 5-di-chloro- 
nitrobenzene, 2: 6-dichlorophenol indophenol, 2-2’-dihydroxy-1-1’-dinaphthyl-p-dimethylamino-benz- 
aldehyde, g-dimethyl-amino-methyl indole, m-dinitro benzene, 2 :4-dinitro-a-naphthol, 2; 4-dinitro-chloro- 
benzene, diphenyl carbazide, as-diphenyl hydrazine hydrochloride, diphenyl ketone, diphenylthiocarbazone, 
egg albumin (non-cryst.) ethyl acetone dicarbaxylate, 1-glutamic acid, glycerol monochlorhydrin, 
heptanone-4, |-histidine monohydrochloride, 8-hydroxy-quinaldine, 8-hydroxy-quinoline, indole-3-acetic 
acid, isatin, itaconic acid, 1-lucine, levulinic acid, linoleic acid, maleic hydrazide, a-methyl a-pheny! 
hydrazine sulphate naphthalene-g-sulphonic acid (sodium salt), | : 2-naphthaquinone-4-sulphonic acid 
(sodium and potassium Salts), ninhydrin, m-nitro-aniline, o-nitro-benzaldehyde, p-nitro-benzeneazo-a- 
naphthol, a-nitro-naphthalene, m-nitro-pheno!, o-nitro-phenol, !-nitroso-2-naphthol, oleic acid, pentanone- 
3, palmitic acid, N-phenyl anthranilic acid, phenyl hydrazine hydrochloride, phosphomolybdic acid, 
phosphotungstic acid, potassium hydrogen phthalate, a-pyridy! methyl ketoxime, pyruvic acid, salicyl 
aldehyde, skatole, sodium iodo-acetate, stearic acid, stilbene diamine-hydrochloride, succinimide, 
sulphanilic acid, af-é-tetraphenylporphine, titanium trichloride solution, af+-triamino propane 
> ~— eee p-tolyl mercuric chloride, tri-chloro acetic acid, tryptophane, I-tyrosine urease (water 
melon). 
Preparations of some other chemicals can also be arranged. Enquiries from Heads of Research 
Institutes are welcome. 


BHOOMIKA 


(Hindi translation of Dr. M. S. Krishnan’s 
Introduction to the Geology of India) 


by 
SHRIMATHI AKHILANDESHWARI 


with a foreword by 


SHRI SRI PRAKASA 
Governor of Madras 


This translation in easy and elagant 
Hindi will fill the need for an authoritative 
fext book on Indian Geology in the National 
language. section on explanations of 
fechnical ferms in Hindi, and a Glossary, 
are special features of this Hindi Edition. 
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TEMPO 


( DOUBLE-WALLED) 


HOT AIR OVEN 


WITH THERMOSTATIC GONTROL OF 
TEMPERATURE UPTO 250°C. 
AVAILABLE IN VARIOUS SIZES 


Contact : 
TEMPO INDUSTRIAL CORPORATION 
let Fleer, Devkaran Mansion, Princess Street, Bombay-2 


Available at: 


HIGGINBOTHAMS LTD. 
MOUNT ROAD. MADRAS 2 


CURR. SCi.. FEB. 1955 


| 
| | | 
| 
| 
| 
| 
| i} 
i} 
i} 
i} 
BHARATIYA BHOOTATWA KI || || 1 
ae 
| 
Printed on superior paper in fine, ) 
clear types with 13 original 
1} 
| 
3 


Important Announcement 


We have the pleasure to announce our appointment as 
Exclusive Agents in India for the products of 


Messrs. BAIRD & TATLOCK LTD. 


The B.T.L. 1954 Catalogues have already been distributed widely 
in India. A limited number of further catalogues in the following three 
sections are still available with us for supply against official request: 

(1) General Instruments, Apparatus and Medical Sciences 

(2) General Instruments, Apparatus and Industrial Sciences 


(3) General Instruments, Apparatus, Medical and Industria! 
_ Sciences 


We are also booking indents for: 
Fine Organic & Inorganic Chemicals 
Standard Reagent Chemicals 


“Analar” Laboratory Chemicals 
(b) “Polaritan” Reagents for Polarographic Analysis 
(c) Micro-Analytical Reagents 
(d) Micro-Analytical Standards 


Manufactured by the Well-Known Firm 
M/s. HOPKIN & WILLIAMS LTD., LONDON 


Catalogues and prices available on request 


-TOSHNIWAL BROTHERS LIMITED 


198, Jamshedji Tata Road 9, Blackers Road, Mount Road P.O. . 
Fort, BOMABY 1 MADRAS 2 ate 
Phone: 35952. Grams : ANUSANDHAN _ Grams: RESEARCH _ 
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PLANT ECOLOGY IN INDIA* 


COLOGY is everywhere a relatively new 

science. In view of the complexity of our 
vegetation and the transformations it has under- 
gone through human occupation for some 5,000 
years, our progress in ecological studies is per- 
haps not as great as in some of the Western 
countries. Complex and varied as our forest 
types are, they nevertheless present over the 
greater part of the country a remarkable in- 
tegrity and similarity. The bulk of the vegeta- 
tion of India is of a tropical character, condi- 
tioned by a monsoon climate in which the 
severity of high summer temperatures is miti- 
gated by the onset of the rainy season. While 
the similarity of the tropical vegetational types 
in the north and the south in structure and 


wide range in both regions—there are, as may 
be expected, considerable differences in detail. 
The chief characteristic of tropical vegetation 
is the multiplicity of the constituent species, 
composed of grasses, herbs, shrubs, climbers 
and trees. The tropical evergreen forest pre- 
sents a picture of a three-dimensional almost 
solid block of vegetation packed with herbs, 
shrubs, leaves and trees arranged in several 
storeys. 

’ Tropical forests are essentially mixed forests. 
The variations in detailed composition are 
therefore far greater than is the case in tem- 
perate forests, where the number of species is 
smaller and the vegetation quite frequently 
assumes a more or less pure character. Add 


composition is- striking—certain -species. of +o this the fact, that except in the Eastern 


Anogeissus, Acacia and Terminalia_exhibiting a 


* Summary of Presidential Address by Sri. C. R. 
Ranganathan to the Indian Botanical Society Session held 
st Paroda. 


Himalayas, biotic influences have been at work 
for centuries and there is hardly any sizable 
block of vegetation now left in an undisturbed 
condition. 
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The pursuit of ecological studies is therefore 
one of peculiar difficulty. Since the eco-system 
includes plants, higher animals including man, 
insects, micro-organisms in the soil, the soil it- 
self, and the climatological factors, a proper 
appreciation of the causal factors at play 
depends on a working knowledge of many dif- 
ferent aspects of the physical and biological 
sciences. 

Some part of the difficulty in the study of 
plani ecology derives from the obvious but not 
always remembered fact that plants function 
in two media, the air and the soil. Being 
literally rooted in the soil and incapable of 
locomotion, they are fully subject to the annual 
cycle of climatic and atmospheric influences. 
These influences are modified by their com- 
munity life and by the formation of a canopy, 
leading to the creation of a micro-climate. 
Climatic and atmospheric influences, such as 
rainfall, temperature, humidity, wind pressure, 
intensity of solar radiation, etc., are relatively 
easy to measure. This fact taken with the fact 
that light, heat and water are the chief deter- 
minants of plant growth has weighted the 
scales in favour of systems of classification 
based on sub-aerial factors. Since the nature 
of the soil itself is largely conditioned by the 
climate, these systems based on climate have 
worked very well. There are gaps in our know- 
ledge of the climatic data relating to many 
parts of India. Meteorological coverage of the 
country is still very far from being full. Micro- 
climatic data under various types of forest 
cover are practically non-existent. These mat- 
ters require to be attended to before any great 
advances can be made in the detailed classi- 
fication of forest types. 

In this connection, it must be stressed that a 
considerable part of the plant is underground. 
Any study of the factors influencing vegetation 
cannot be complete without a study of the soil 
supporting the vegetation. This is especially 
so because the reactions of vegetation on the 
soil factors are in general more profound than 
those on the atmospheric factors. Vegetation 
affects considerably the physics, chemistry and 
biology of the soil. These reactions are of par- 
ticular importance in relation to the suitability 
or otherwise of the conditions for natural re- 
production. 

- The difficulties involved in soil studies are 
obvious. Firstly the ramifications of the plants 
underground are hidden from view and the be- 
haviour of the plants in response to changes in 
soil conditions cannot be directly observed. 


Secondly, experience has shown that while 


Plant Ecology in India 


chemical analyses of soil may throw light o 


the chemical nature of the soil and its special 


features or pronounced deficiencies in plant 
nutrients, they are rarely specific enough t 
account for local variations in the vegetation 
or to throw light on problems of natural repro- 
duction. Chemical anlyses are, moreover, ex- 
pensive and time-consuming. pH determina- 
tions, foliar analyses and the like are fre 
quently of limited interpretative value when 
viewed in isolation without reference to suc- 
cessional changes and do not furnish a reliable 
diagnostic of vegetational variations. 

If the view is accepted that, so far as natural 
vegetation is concerned, it is the climate whith 
paints the broad lines of the picture, while the 
soil fills in the details, we are still a long way 
from understanding exactly how the soil ful 
fils its role. In agriculture we can to a con 
siderable extent influence the physical nature 
and chemical composition of the soil by tillage 
and fertilization techniques. But these mes 
sures are not available in forestry practice 
except to a limited extent in nurseries ani 
planiations. The fact that a particular soil can 
be artificially conditioned to grow a particular 
crop, whether agricultural or silvicultural, doe 
not, however, provide an explanation for the 
absence over a given site of a particular con- 
stituent of the vegetational type which may be 
common or abundant in the same type else 
where. It appears that our knowledge of ow 
soils, especially of the factors which correlate 
them to the vegetation on them, is very im 
perfect. The soil is not a mere physico-chemi- 
cal medium; it is also a biological medium 
It may be that when we have a better under 
standing of the microbiology of our soils, we 
shall be in a better position to appreciate its 
role as a determinant of the flora. 

The setting up of a composite organization for 
the promotion of ecological studies is therefore 
worth our serious consideration. If it is agreed 
that such an organisation should be created 
it may have to include specialists in forestry, 
botany, zoology, meteorology, soil science im 
cluding soil microbiology, soil conservation 
agronomy and agrostology. Representation 
should be given to institutions dealing with 
applied research in these sciences, as well # 
to associations of scientists and the universi- 
ties.. Working out the details of the composi 
tion and functions of the proposed organiza 
tion may well be the first step for setting ec 
logical studies in our country on a sure founds 
tion. 
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NON-LINEAR CONTINUUM MECHANICS* 


R more than a century, which may be 

called the linear era, some of the best in- 
yestigators devoted their whole attention to 
linearizing the mathematical formulation of 
physical problems. The well-known equations 
of Poisson, Laplace, the wave equation and the 
heat conduction equation have been fruitfully 
utilized in all branches of scientific activity and 
have contributed to the discovery and study of 
a number of new functions. Linearization has 
all the advantages of existence, uniqueness and 
stability. Unfortunately, such is not the case 
with non-linear problems which have now 
assumed importance in all branches of scien- 
tific research. A natural phenomenon is seldom 
the result of linearised superposed effects. Any 
event is the result of a number of others dove- 
tailing into one another, and hence any attempt 
at the exact formulation of a physical problem 
produces non-linearity in our equations. 

Hardly any serious attempt, except in the 
case of simple vibrational equations and some 
elastic problems, has been made to find out 
what the data and stipulations are which cor- 
respond to physical reality and ensure unique- 
ness and stability of non-linear solutions. The 
method of perturbations gives higher order 
approximations whose convergence cannot 
always be proved. A classical solution need 
not be the first term in a power series solu- 
tion of the general equation, and hence the 
assumption of linear solutions as the first ap- 
proximation vitiates the basis of discovering 
new solutions. Again, large non-linear defor- 
mations may bring in both the plastic and the 
anisotropic effects, thus making the problem 
even more complicated. 

Despite all these difficulties a lot of research 
work has been published on non-linear prob- 
lems in subjects like elasticity, fluid mechanics 
and vibrations. All the modern tools like ten- 
sor calculus, matrix algebra and topology have 
been used. The first symposium in Applied 
Mathematics of the American Mathematical 
Society, held at Brown University, U.S.A. in 
1947, dealt with such problems. Two new 
effects, the Kelvin and the Poynting effects, 
which cannot be given by the classical linear 
theory, have been discovered. These confirm the 
experimental facts that, to shear a block, be- 


* Abstract of Presidential Address to the Section of 
Mathematics by Dr. B.R. Seth, at the 42nd Indian 
Science Congress, Baroda, 1955. 


sides shearing forces suitable normal forces are 
also required. 

It will be too much to expect that any non- 
linear theory can give all known results in the 
quantitative sense. One should be satisfied if 
it gives good qualitative results, not given by 
the linear theory, and good quantitative re- 
sulis when only comparative ratios are re- 
quired. In practice a suitable approximation 
which should not amount to the linear theory, 
should be made so that it exhibits qualitatively 
the non-linear effects. For quantitative results 
the laws so found may be generalized and the 
constants fitted in, consistent with experimen- 
tal results. 

Non-linear problems can arise from any of 
the following causes: (i) body stress equa- 
tions, (ii) boundary conditions, (iii) strain 
components, (iv) stress-strain relations, and 
(v) coefficients of the medium. 

In fluid mechanics the linearization of the 
body siress equations has given rise to classi- 
cal theories like that of slow viscous flow. Exact 
solutions of simple cases like that of a sphere 
moving through a viscous liquid do not exist. 
One approach, which has yielded some results 
is to treat the actual problem as the limiting 
case of an extended problem in which the 
body-stress equations can be exactly solved. 
This synthetic method has revealed the exist- 
ence of semi-empirical theories like that of 
Prandtl’s toundary layer theory. It has also 
shown that the order of the boundary layer 
thickness is greater than R-? the widely used 
value, R being the Reynold’s number. 

In 1935 a paper by B. R. Seth marked the 
beginning of a series of papers on this sub- 
ject by a host of workers, including F. D. Mur- 
naghan and C. Truesdell in America, W. M. 
Shepherd, R. S. Rivlin, K. H. Swainger, A. E. 
Green in England, R. Kappus in Germany, D. 
Panov, P. M. Riz and N. V. Zvolinsky in Russia 
and A. Signorini in Italy. In it the idea was 
stressed that for large deformations, finite com- 
ponents of strain should be used, and that 
these components, like the classical boundary 
conditions and body stress equations, should be 
referred to the deformed framework. 

In 1937 F. D. Murnaghan combined the two 
ideas of the finite strain components and the 
retention of the higher degree terms in the 
strain energy function. By adjusting the con- 
stants in his formula for hydrostatic pressure 
he found good agreement with compressibility 
experiments even for pressures of 20,000 atmo- 


setation 
repro-j 
er, ex- 
rmina- 
fre 
whent 
suc 
reliable ; 
natural 
whic 
ile the 
ig way 
il ful- 
a 
nature 
tillage 
ractice, 
ani 
oil can 
ticular 
1, does 
or the 
r con- 
nay be 
else 
of ow 
rrelate 
y 
chemi- 
edium. 
under- 
ls, we 
ate its 
on for 
sre fore 
agreed 
reated, 
restty, 
ce im 
vation, 
itation 
with 
ell 
iversi- 
nposi- 
aniza- 
eco 
yun da- 


38 
spheres. M. Reiner has obtairied the Kelvin and 


Poynting effects in fluid flow by retaining the 
second order terms in the stress-strain velocity 


relations. R. S. Rivlin showed that for in- 


Biological Hazards from A- and H-Bombs 


Gompressible ‘bodies very general forms of the 


strain energy function can be successfully used 
He has also obtained some exact solutions ¢ 
the general equations for incompressible bodig 


BIOLOGICAL HAZARDS FROM A- AND H-BOMBS 


the course of his Presidential Address* to 

the Pacific Division of the A.A.A.S., Prof. 
A. H. Sturtevant of the California Insiitute of 
Technology referred to the two possible types 
of damage through irradiation from the A- and 
H-Bombs: damage to the exposed individual 
and damage to the genes in his germ cells. 

The first will be more or less immediate in 
its manifestation whereas the latter will have 
detectable effects only in future generations. 
This, however, is not the most basic distinc- 
tion. Irradiation has a gross effect on tissues, 
resulting in the burns and other symptoms re- 
cognized as direct effects of heavy dosages ; 
there is also an effect on the genes, leading to 
mutations. 

The former, tissue effect, appears to be sub- 
stantially absent at low doses, recovery from 
moderate effects is possible, and doses spaced 
well apart in time have little or no cumulative 
effects. It is on the basis of these effects that 
the “permissible” dose, to which it is suppos- 
edly safe to expose individuals, is calculated. 
But there is reason to suppose that gene muta- 
tions, induced in an exposed individual, also 
constitute a hazard to that individual—espe- 
cially in an increase in the probability of the 
development of malignant growths, perhaps 
years after the exposure. There is, in fact, no 
clearly safe dosage—all high-energy radiation, 
even of low intensity and brief duration, must 
be considered as potentially dangerous to the 
exposed individual. 

Let us now turn to the effects of 
irradiation on the genes of exposed indi- 

¢ “Scciul Implications of the Genetics of Man”, 
reported in Science, 1954, 120, 405. 


viduals. Here again we are handicapped by 
the special difficulties of dealing with the gene 
tics of man, for the quantitative determination 
of the genetic effects of irradiation requires 
much more refined techniques than are possible 
with man—a point that becomes obvious when 
one tries to evaluate the data available con. 
cerning the survivors of the Hiroshima bomb 
There is sufficient evidence that quantitative 
results obtained with one organism can 
not safely be applied to a wholly different kind 
of organism. However, there are certain gene 
ral qualitative results that have now been » 
widely confirmed that we may confidently 
assert that they apply io all higher organisms, 
including man. These results are: 

(i) High-energy irradiation produces muta 
tions. 

(ii) The frequency of induced mutations és 
directly proporiional to the dosage of irradia 
tion. There is almost certainly no threshold 
value below which irradiation is ineffective. 

(iii) The effects of successive exposures are 
cumulative. 

(iv) The effects are permanent in the des 
cendants of the affected genes. There is no 
recovery. 

(v) The overwhelming majority of thes 
mutations is deleterious—that is, they seriously 
affect the efficiency of individuals in late 
generations in which they come to expression 
These deleterious genetic effects may lead to 
early death or to any of a wide variety of 
defects, often gross ones. 

There is a store of such undesirable genes 
already present in any population. What irra- 
diation does is to add to this store. 


PROFESSOR M. OLIPHANT TO VISIT INDIA 


ROFESSOR M. OLIPHANT, Director, Phy- 
sical Laboratories, Australian National 
University, Canberra and President, Australian 
Academy of Sciences, will be visiting India 
during the months of March-April 1955, during 
the course of which he will deliver the Ruther- 


ford Memorial Lecture, at a few centres in 
India. The lecture at Madras will be delivered 
under the auspices of the Department of Phy- 
sics, University of Madras, at the Senate Hal 
on. 26th March 1955. - 
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TRACTS of Rauwolfia serpentina are con- 
sidered to be effective therapeutic agents for 
the treatment of hypertension!-* and in certain 
neuropsychiatric conditions.4-7 Crude powdered 
root, extracts and tinctures of the root and 
total alkaloids are some of the forms in com- 
mon clinical use. Recently, a few pure alka- 
loids claiming to possess high degree of thera- 
peutic efficiency have been introduced.*.9 
Alihough Rauwolfia serpentina and its vari- 
ous extracts are being widely used, very little 
has been reported on the methods of standard- 
isation adopted to ensure uniform potency of 
these products. The present status of this drug 


een s§ compares with that of Ergot and Digitalis, in 
idently§ their early days of therapy and biological 
inisms,§ standardisation. 


A reduction in 25 per cent. of the systolic 
blood pressure in anzsthetised dogs,!° inhibi- 
tion of the adrenolytic response of increased 
blood pressure in dogs under anzsthesia, 
decreased sympathetic predominance as ob- 
served by the piosis of the eyelids in rodents 
given Rauwolfia!! are some of the methods of 
bioassay in use. 

The choice of an assay method is largely in- 
fluenced by factors such as time, cost, mate- 
rials and labour involved. In the first two 
procedures using dogs as experimental ani- 
mals, the reaction, which is based on a quan- 
tal response, can be observed only once and 
more complicated and time-consuming statisti- 
cal procedures are necessary for the evalua- 
tion of such tests. The graded ptotic responses 
of albino mice to single doses of the test sub- 
stance has in addition to the above defects a 
high degree of subjective error. 

In this communication we are reporting a 
method of biological standardisation which is 
sensitive, simple and amenable to statistical 
analysis. 

The isolated seminal vesicle of the guinea-pig 
has been used for the evalution of sympa- 
tholytic -effect and standardisation of the 
natural and hydrogenated ergot alkaloids!2-11; 
aid for the assay of sympatholytic drugs.5 A 
comparable use of the isolated cme age 
vesicles has recently been. suggested.1¢ 


* Research Scholar, Sarabhai Chemicals, Baroda, 


Cc. N. SHAH* anp M. SIRSI 
Pharmacology Laboratory, Indian Institute of Science, Bangalore 


~~ A METHOD OF BIOLOGICAL STANDARDISATION OF CRUDE TOTAL 
ALKALOIDS OF RAUWOLFIA SERPENTINA 


principle of this technique has been used for 
this bio-assay. 

The laboratory standard (Sample A). was 
the total crude alkaloids extracted from a 
batch of powdered roots of Rauwolfia serpen- 
tina Benth. (Dehra Dun variety) yielding 2-12 
per cent. w/w total alkaloids. This has been 
found to possess suitable sedative and hypo- 
tensive properties. The test substance (sam- 
ple B) was from another batch of Rauwolfia 
roots which yielded 3-2 per cent. w/w of crude 
total alkaloids. These alkaloids were dissolved 
in propylene glycol and diluted further to the 
required concentration of 1 mg./1 ml. 

The perfusion solution for the u‘erus had the 
following composition: NaCl 9-0g., KCl 0-42g., 
CaCl,, 2H,O 0-24g., MgCl,, 6H,O, 0-005 ¢., 
NaHCO, 0-5g., glucose 0-5g. per litre. 

Adult rats of 200-50g. were used in these 
experiments. Seminal vesicles, immediately on 
removal, were suspended in a 15c.c. bath con- 
taining the oxygenated perfusion fluid. The 
tissue chamber was continuously oxygenated 
and maintained at 37°C. 

Adrenalin dose giving a suitable contraction 
height of the seminal vesicle was first deter- 
mined and repeated till the last three res- 
ponses did not vary more than +5 per cent. 
from their average. Varying dosages of the 
total alkaloids were added and allowed to re- 
main in contact for 1 minute before the adre- 
nal inhibition was recorded. The different 
doses were added only after the vesicle had 
regained its original height of contraction to 
adrenalin each time. Controls using propylene 
glycol did not exhibit any inhibitory action. 

The protocol of one experiment using five 
graded doses of samples A and B is given in 
Table I. For rationalisation of procedure the 
doses of each sample were alternated. 

When log dose A is plotted against percent- 
age reduction as ordinate, the line A in Fig. 1 
is obtained. When log dose B is similarly 
plotted, the line B is obtained which is parallel 
to A. By noting the distance between the lines 
A and B along the z-axis, it was calculated 
that sample B is 1-26 times stronger than A. 
Since the two samples of crude alkaloids used 
are quantitatively equal on weight to weight 


-pasis, the difference in activity is definitely due 
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Tass I - 
Comparison of sympatholytic activity on rats 
isolated seminal vesicle 


Adrenalin contraction 


in mm. Reduction % Dose in 
of height mg. 
Before After 
Sample A 
44 8 18 0-2 
44 28 16 36 0-4 
40 17 23 57-5 0-6 
4l 13 28 68 0-8 
45 s 37 82 1-0 
Sample B 
44 32 12 27 0-2 
44 27 17 38-5 0-4 
39 ll 28 70 0-6 
42 11 31 74 0-8 
44 7 37 84 1-0 


A—Laboratory Standard; B—The Test Substance. 
100} 


ees 


Log- Dose 
FIG. 1. Graph of log dose plotted against percentage 
inhibition of adrenaline effect by Raxwolfia alkaloids. 
A—Laboratory Standard 
B—The Test Substance 


to the varying potency of: the--different frac. 
tions which constitute the crude alkaloid 
Hence it can be stated that the second samp 
(B) is 1-26 times more active biologically thay 
the laboratory standard (A). 

Since the tes: is based on quantitative adre. 
nolytic response it is possible to repeat the 
doses many times on the same test object. By 
suitable arrangement of the laboratory stand- 
ard and the test preparation, sources of erro 
such as variation between animals, can le 
eradicated. 
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VIRUSES AND THE CONTROL OF INSECT PESTS 


R. KENNETH M. SMITH, of the Agricultural 

Research Council’s Virus Research Unit, at 
Cambridge, has contributed an interesting 
article (Discovery, November 1954) which out- 
lines both the fundamental knowledge of insect 
viruses that has recenily been obtained and 
their use in the control of insect pests. Thus, 
the alfalfa butterfly in California has been 
effectively controlled by spraying the crop with 
stored polyhedra obtained from diseased cater- 
pillars, and the pine sawfly in Canada has been 


controlled by a virus of polyhedral type pre 
cured from Sweden. A very interesting dis 
covery is that some virus diseases are nd 
highly specific, but can attack a number of 


different species of Lepidoptera; sometimes the 
virulence of the infection can be increased by 
mixing two viruses. In general, the persistent 
nature of the viruses and the fact that they 
do not affect the natural enemies of the pest 
make them a promising alternative to insecti- 
cides, 
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THE DIATOM, FRAGILARIA OCEANICA CLEVE, AN INDICATOR OF | 
ABUNDANCE OF THE INDIAN OIL SARDINE, SARDINELLA 


LONGICEPS CUV. 


AND VAL.* 


R. VELAPPAN NAIR anp R. SUBRAHMANYAN 
Central Marine Fisheries Research Sub-Station, Kozhikode 


a oil sardine fishery has contributed in ro 
small measure to the economy of the 
fisherfolk of the West Coast of India, and apart 
from its food value, the fish has sustained pros- 
perous oil and guano industries for well over 
a century.! The fishery, however, is subject to 
extreme fluctuations and its continuous failure 
during the forties extending over several years 
had disastrous consequences on the fishing 
industry. Factors governing these fluctuations 
have been the subject of investigations for over 
three decades. 

_Since the inception of the Marine Fisheries 
Research Station of the Government of India, 
sardine investigations have been actively pur- 
sued at the Sub-Station at Kozhikode, 
which was set up in 1948. Intensive 
studies on the biology and fishery of the oil 
sardine and related subjects have been in pro- 
gress with the primary object of determining 
the causes responsible for the fluctuations en- 
countered in the fishery. One of the aspects of 
study related to the food and feeding habits 
of the different age groups of the oil sardine 
with special reference to the seasonal changes 
in’ the composition of its food, both in quan- 


region of the West Coast where the diatom also 
occurs in abundance. 

Intensive studies on the qualitative and 
quantitative aspects of phytoplankton produc- 
tion and of the major constituents of the marine 
flora have been in progress simultaneously ard 
these have shown that phytoplankton pro- 
duction attains its peak during the South-West 
monsoon months (June-September) and one of 
the major, if not the foremost, constituents of 
the peak is Fragilaria oceanica. This diatom, 
which forms flat, ribbon-like colonies, gene- 
rally attains the height of its development 
between June and October, the intensity of its 
development fluctuating to some extent from 
time to time. Continuous observations over a 
period of seven years have indicated that the 
diatom has an asexual vegetative phase in its 
life-cycle lasting from three to four years, 
after which it forms auxospores, presumably by 
a sexual process; this process rejuvenates the 
protoplast and large new cells are formed which 
multiply by repeated vegetative divisions. The 
presence of considerable numbers of chains 
composed of large cells at three to four year 
intervals permits this interpretation. It is well 


tity and quality. Even during the early phase_tnewn that in diatoms, immediately after 


of this investigation, it became apparent that 
the oil sardine is a plankton feeder showing 
a special preference for phytoplankton, with 
the diatom Fragilaria oceanica forming a major 
constituent of its food. Further studies have re- 
vealed that Fragilaria oceanica constitutes the 
main component of the food of the juveniles 
which form the mainstay and bulk of the com- 
mercial fishery and also, occasionally, of the 
adult oil sardine.? 

From the accounts so far published, it would 
appear that blooms of Fragilaria oceanica in 
the Indian waters are confined to the Laccadive 
Sea. This diatom is absent in other places, 
or if present, it occurs only in such 
small numbers as to be easily overlooked. 
Very rarely, a few numbers have been encoun- 
tered on the Madras Coast.* It is interesting 
to note in this connection that large-scale 
thoaling pf the gil sardine is confined to this 


* Published with the permission’ of the Chief Research 
Officer, Central Marine Fisheries Research Station, 


Mandapam Camp. 


Shoals 


auxospore-formation, the rate of vegetative 
multiplication is rather fast and that this rate 
slows down gradually as the cells undergo re- 
peated divisions until. auxospore-formation 
again. provides the necessary stimulus for re- 
newed. activity..5 Thus, in the present in- 
siance also, every four years or so, the Fragi- 
laria bloom is more intense than during the in- 
between years. During the period of investi- 
gation in the present area two such blooms, 
one in 1949 and the other in 1953, were ob- 
served. ~These fluctuations in the bloom of 
Fragilaria, and thus its availability, seem to 
an interesting with those of. 
the oil sardine fishery. 

The oil sardine fishery commenees “along the 
West Coast with the onset of the South-West 
monsoon and the stock at this time is com- 
posed. of active spawners.2 These disappear 
with the cessation of the monsoon and the 
juveniles enter the fishing grounds in enormous 
to contribute to the bulk of the 
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commercial landings: during the peak period of 
the fishery. As pointed out by Panikkar,® all 
previous workers are unanimous in ascribing the 
success of the oil sardine fishery to the abund- 
ance of the juveniles only. It is significant that 
the peak of the oil sardine fishery, when the 
juveniles dominate the catches, is reached 
during or immediately after the peak of Fragi- 
laria oceanica. Further, a secondary maximum 
in the bloom of this diatom has also been ob- 
served during certain years accompanied by 
heavy landings of juvenile sardines. The in- 
fluence of this diatom on the oil sardine was 
markedly noticed during the 1951-52 season 
when the fishery which was steady till Octo- 
ber 1951, suffered a severe setback during the 
subsequent months owing to the scarcity of 
Fragilaria in the fishing grounds. The fishery 
revived with the reappearance of the diatom 
by the end of December 1951. 

These investigations on the oil sardine and 
Fragilaria oceanica extending over seven years 
lead to the inescapable conclusion that one of 
the major factors governing the fluctuations of 
the oil sardine is the availability of Fragilaria 
oceanica which is its favourite food.2 It was 
mentioned above that during the last seven years 
Fragilaria aitained two outstanding peaks in 
the years 1949 and 1953 caused by the rejuve- 
nation process in its life-history. It would 
appear that the bloom of 1949 may have helped 


F. oceanica Cleve, an [ndicator of Abundance of S. Lengiceps 


was a continuous failure for several preceding 
years. This progressive recovery of the fishery 
culminated in the exceptionally good 1953-5 
season, which coincided with the second out 
standing bloom of Fragilaria in 1953, when th 
heavy landings composed of juveniles contri- 
buted to one of the most _ successful 
fisheries during the last quarter of a_cen- 
tury. It may be pointed out that the next out- 
standing bloom of Fragilaria oceanica is ex. 
pected in 1956-57 and this surmise together 
with the expected good recruitment consequent 
on the abundance of the spawners in the fish- 
ery of the current season, ie., 1954-55, indicates 
a good oil sardine fishery during that season, 
provided the hydrological and other factors are 
also favourable. 

Our thanks are due to Dr. N. Kesava Panik- 
kar for his keen interest and valuable sug- 
gestions. 
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CONQUEST OF SOLAR ENERGY 


IE harnessing of huge amounts of energy 

now going to waste in the desert and arid 
areas of the earth was the topic of a sym- 
posium held recently at New Delhi under the 
joint auspices of UNESCO and the National 
Institute of Sciences of India. 

One of the most striking papers presented 
was that of Professor V. A. Baum, Head of 
the Heliotechnical Laboratory at the G. M. 
Krzhizhanovsky Power Institute at Tashkent 
in the Soviet Union. With nearly a million 
square miles of arid lands, the use of solar 
energy is being treated as a major problem in 
the U.S.S.R. 

In Tashkent, every square metre of land re- 
ceives more than a million kilocalories of sun 
energy per year, and the Soviet scien- 
tists “have succeeded in developing paraboloid 
reflectors ten metres in diameter which produce 
100 Ib. of stearn per hour at a pressure of 1001b. 
per square inch. Such heaters have been used 


for the operation of canneries, for distilling 
water, operating refrigerators, and for heating 
the laboratory. In another application, sola 
heaters have been developed to make fresh 
water from salt. A practical still of this typ 
has been used to make 75,000 tons of distilled 
water and 12,000 tons of ice a year. 

The U.S.S.R. State Optical Institute has con- 
structed a number of solar kitchens using alu- 
minium mirrors 4 feet in diameter which cat 
produce 6 quarts of boiled water per hour. Work 
is now continuing to develop a solar steam 
generator which can be used as a heating plant 
in winter and a cooling p'ant in summer fo 
cinemas, hospitals and houses. The develop 
ment of ice-making and of air-conditioning is 
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GLAUBER APPROXIMATION FOR 
SCATTERING 

An approximation valid for high energy and =< [1 

small angle scattering has been suggested by (0) ede e 

Glauber.1 In this approximation the free parti- (2) 

cle Green’s function in cylindrical eavaqnates where 


er {08 is given by, é 


velop - i 4k -exp {i » 
(1. ‘The form of Ginr) in this approximation 
G (r,r’)=0 ; z<2’ allows the secondary waves to move forward 


where K =} (le + by) snd ky and ky are the along the z-axis only. Therefore it is reason- 
propagation vectors for the incoming .and the able to suppose that this approximation may be 
outgoing waves respectively. Further’ using in some way analogous to the classical ap- 
this G(e,r’), the Born series for the scattering proximation. Further using the optical theorem, 
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Imf (0) - (3) 


and substituting for f(o0) from (2) we obtain 
o,=4n pdp Re (1-exp (2i8(p)}) (4) 


which is the same as obtained by the classical 
approximation.2 In this approximation the 
total wave function ¥ (r), in the cylindrical co- 
ordinates, can be written as 

_ ¥ (r)=exp [i {(ko-p) + |K| 2+5) (5) 
where 


f V [(p?+t?)4) dt (6) 


By using this wave F aliiteds we have also ob- 
tained g, from the usual expression 
o,=—(2m/ftk) Imf (ry de (7) 
It is interesting to note that though ¥Y (r) from 
(5) does not have the correct assymptotic form, 
yet when substituted in (7), it gives the same 
expression for o, as given by (4). Further, the 
absorption cross-section can be written as 


Im f ¥*(r*) V (r)W(r)dr (8) 


wherefrom we 
vibe fi pdp [1—lexp {2ig (p)}|*] (9) 


which is- equivalent to that obtained by the 
classical approximation.2 This strengthens the 
similarity of this approximation with the clas- 
sical approximation. 

Glauber! mentions about obtaining this ap- 
proximation from a W.K.B. approximation of 
the incident plane wave. We proceed to obtain 
it by a W.KB. partial wave analysis. Use of 
the W.K.B. approximation in- scattering by a 
central potential gives the phase shifts by a 
well-known simple formula 


“= (r) rdr 
where ; 


(10) 


v= (l+4)/k 
Using this expression for 7 in the usual ex- 
pression for the scattering amplitude and carry- 
ing out simple transformations and remember- 
ing that »>0 we obtain 


(0) =i f pdp [1 — exp (248(p))] 
0 


(11) 


co 
2 8 (p — ») P; (cos 0] 


At this stage we iniroduce two well-known ap- 
proximations. We convert the sum over 1 into 


an integral over » and use the relation © 
P; (cos 9) [(21 + 1) sin (6/2)] 
valid for large 1 and small. 6. Thus we 
@) = ike f pdp {1 Jy hole): (13) 
hd oo 


(12) 


which is the same as the expression obtained 
by the angular integration of the Glauber ex- 
pression given in equation (2). Thus we con- 
clude that the Glauber approximation is a sim- 
plified form of the classical approximation. : 
M. G. Science Institute, K. M. Gartna. 
Navarangpura, A. L. Martuur. 
Ahmedabad-9, 
September 10, 1954. 


1. Glauber, R. J., Phys. Rev., 1952, 91, 459. 
2. Fernbach, S., Serber, R. and Taylor, T. B., /did,, 
1949, 75, 1352. 


TEMPERATURE DEPENDENCE OF 

VISCOSITY 
It is a well-known fact that viscosity and 
free volume of a liquid are related. If 7 re- 
presents the viscosity of a liquid at tempera- 
ture t and V, its free volume at the same tem- 
perature, then they are assumed! to be related 
as: 


7V;*= constant, (1) 
where @ is some constant whose value from 
experimental data is approximately unity for 
normal liquids, i.e., the viscosity is inversely 
proportional to the free volume: 


(1') 


C being a constant. The equation (1’) has 
been derived by Mukherjee? from other consi- 
derations. 

Now, from the consideration of the partition 
function of a molecule in the. liquid it was 
shown by Eyring® that the free volume of a 
liquid is related to its molar volume by the 
expression : 

V;= (cRT/4E,,,,)* 
where V_ represents. the 
4E,,,.= (L—RT), L being the normal latent 
heat of vaporization, and as a first approxima- 
tion c may be, considered a constant whose 
value is 2 for cubical packing in the liquid. 

Combining (1’) and (2) we get 

V is a function of 
temperature. The coefficient of thermal expan- 
ing 

Assuming @-to constant, we have 
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So that. (3) takes. the form 
L 3 
For more accurate representation of the phe- 
nomenenh we must consider the variation of L 
with T and the inadequacy of the assumption 
of @ to -be a constant. For many substances 
variation of L with T may be represented by* 
L=Lo-aT 
and the thermal expansion of a liquid is gene- 
rally expressed by a polynominal of the type 
V=V, (1+at+bt?+ct*) 
Substituting these expressions in (3) and (4) 


we get 
3 
-B) 


beter 


where K’ is a new consiant and B a constant 
different from the gas constant R. It is sur- 
prising that if we altogether neglect the varia- 
tion of V with T, the resulting formula 


B 3 
y= (a + 7) 
is well applicable to many liquids. 
Details of work in this direction and tests of 
above equations will be published elsewhere. 
The author is grateful to Dr. K. Majumdar 
for his interest in the investigation. 
Dept. of Physics, SHASHANKA SHEKHAR MITRA. 
Allahabad University, 
Allahabad, October 5, 1954. 


1, Hatschek, The Viscosity of Liquids, 1928 (G. Bell, 
London), p . 70. 

2. Mukherjee, e Ind. Chem. Soc., 1951, 28, 363. 

3. Eyring and Hirschfelder, /. Phys. Chem., 1937, 
41, 249; and Glasstone, Laidlez, Eyring, The 
Theory of Rate Processes, 1941 (McGraw-Hill, 
New York), p. 479. 

4. Saha, M. N. and Srivastava, B. N., 4 Treatise on 
Heat, 1950 (Indian Press, Allahabad), p. 472. 


VIBRATIONAL ANALYSIS OF 
TANTALUM OXIDE BANDS 


TANTALUM OXIDE is known!.2 to give extensive 
bands in the infra-red, visible and near ultra- 
violet regions. These are developed in‘a D.C. 
arc between tantalum rods and photographed 
under high resolution and different dispersions 
including that of a 21 feet grating second 
order. The bands occurring in the region 
4 3400-\. 4800 could be divided into two sysiems 
designated as A and C. corresponding to the 
visible. and infra-red . systems of columbium 
oxide*:4 and vanadium oxide. The vibra- 
tional structure in the two systems has been 
gbtained ; the analysis. indicates a common 
lower state for the two systems,- While sys- 
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tem A consists of single bands, system C shows 
two components for each band seperated by a 
wave number interval of about 180cm.-!; the 
second system indicates an upper 7 state. The 
vibrational constanis », and x,w, are 1040-0 
and 8-5cm.—! for the common ground state. The 
approximate corresponding values for the 
upper states of systems C and A are 718-6, 2-2 
and 901-4, 4-0cm.-! respectively. About 35 
band heads have been included in the analysis 
comprising of practically all the observable band 
heads. This analysis differs from that previ- 
ously reported by Krishnamurthy and Fernando? 
which does not account for quite a number of 
the intense heads. A detailed discussion will 
be presented elsewhere together with the rota- 
tional structure which has been obtained for 
the (0, 0) and (1, 0) bands of system C and 
the (0, 0) band system A 

Physics Dept. D. PREMASWARUP. 
Andhra University, Waltair, 
November 6, 1954. ; 
1. Kiess, C. C. and Stowell, E.Z., /. Res. Mat. Bur. 

Stand., 1934, 12, 459. 


- 2. Krishnamurthy, S. G. and Fernando, I. G., Curr. 

Sci., 1949, 18, 371. 

3. Ramakrishna Rao, V., /#d. /. Phys., 1950, A 35; 

4. Suryanarayana Rao, K., 7 173, 

5. P. C., Proc. Phy. . (Lond.), 

6. Keenan, P. C. and Schroeder, L. W., aguas 

J., 1952, 115, 82. 


SEPARATION AND GRAVIMETRIC 
DETERMINATION OF URANIUM AS 
PHOSPHATE IN PRESENCE OF 

COMPLEXON 
Property of complexon II to form stable com- 
plexes with Hg, Pb, Cu, Cd, Fe, Al, Cr, Ni; 
Co, Mn, Zn, Th, Ce, La, Ca, Sr, Ba~and-Mg 
in ammoniacal solution has been used by Pri- 
bil and Vorlicek' to separate uranium quanti- 
tatively as (NH,) 2U,0; from these’ cations. 
U,0,. Hure, Kremer “and B Berquier? have also 
found that--more stable complexes are -formed 
with these cations towards (NH,),HPO, with 
complexon -at pH 5. . The present author 
therefore used this property for the quantitative 
separation of uranyl radical as UO,NH,PO, 
which can be quantitatively precipitated and 
finally ignited completely to (UO 4) at 
1000°C. This has ‘many advantages over Pri- 
bil and Vorlicek’s ammonia precipitation of 
uranium. Since précipitation is done at pH’ 5 
the adsorption and co-precipitation of radicals 
precipitated ‘by ammonia is-avoided. Further, 
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unlike ammonium precipitation, the phos- 
phaie precipitation can be carried out even in 
the presence of phosphoric and sulphuric acids. 
’Finally the initial voluminous precipitate of 
UO,NH,PO, allows smaller quantity of the 
material for the determination of uranium. 

The details of the procedure are identical with 
those described by Hure.2 Results are shown 
in Table I. 

TABLE I 
Determination of uranium as phosphate in 
presence of complexon 


Sr. No. 
added 
mg 
CaO added 
added 
mg. 


SSSSRS | UsOs taken 
wees fo 


6 5 5 5 .. 50-18 


* One mi. of H2O. (30% by volume) was added 
before phosphate precipitation. t+ Uranyl nitrate solution 
containing 101-5 mg. U;Os by usual method and con- 
taining also 7-5 mg. of rare earth oxides, 

The only serious interferences are given by 
beryllium and titanium, although small amounts 
of titanium can be complexed by adding a few 
drops of hydrogen peroxide before the addi- 
tion of the reagents. Thus this provides a quick 
method for the determination of uranium in 
high grade ores (free from titanium), in alloys 
and in uranyl compounds. 

Chemistry Division, Manapeo M. 
Dept. of Atomic Energy, 
Bombay-28, November 11, 1954. 


1. Pridil, R. and Vorlicek, J.. Coll. Czech. Chem. 
C: mmuns., 1951, 16, 216-18. 

2. Hure, J., Kremer, M. and LeBerquier, F., Anal. 
Chim. Acta., 1952, 7, 37. 


SWASH AND THE BREAKER ZONE 
Ir is generally known that for a given height 
the upward sweep of the waves on the beach, 
called swash, varies with the slope of the beach. 
The more gentle the slope above tide level, the 
greater will be the swash distance, and vice 
versa. The slope of the beach below tide level 
determines the distance from the tide level 
line at which the waves will break, since, 
plunging type waves are known to break in 
water whose depth is equal to their height. - 

A change in the slope of the beach below 


tide level will influence both the location of 


the wave plunge point and the length of swash. 
The following discussion develops the relation- 


ships between beach slopes, the character of 


the swash, and the breaking point of the wave. 

Making use of the notation in Fig. 1 A, the 
following formulz may be derived. Three cases 
are considered. 


F1iG. 1. Wave plunge point and swash, 


Case I.—Slope changes below the tide level, 
i.e., 0, ~6, and is finite. Assuming that the 
wave breaks at a point where the depth is 
equal to its height 

h=xsin 6, + lsiné, 
and d, = x cos 6, +1 cos 

Case II.—Slope changes exactly at the tide 

level, i.e., 
0, ~%, and l= 0. 
Here, h=2xsiné,; d, =x cos 6, =h cot 65. 

Case III.—The slope of the beach is uniform, 
i.e., 

0, = 
h=zsin 6, + lsin 6,; 
and d, = xcos@, + 
from which, it follows that 
d, = hcot 

From this the following conclusions may be 
drawn: 

(1) When the slope of the beach is constant 
throughout, the distance between the 
point where the wave breaks and the 
edge of the water (d,) remains the 
same, for a constant wave-height; 

(2) When the slope ehanges below a tide 
level, and if it is capable of influenc- 
ing the wave, then the distance d, has 
one value; if the change of slope is at 
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- a point so far away that it is not cap- 
able of influencing the wave even at 
. lowest low-tides, then d, remains the 
same throughout. The distance d, 
changes only when the tide reaches a 
certain height, when a change in slope 
is capable of influencing the waves. 
(3) When the slope changes exactly at a tide 
level, the situation is similar to the 
case when the slope is constant, only 
the value below tide level being effec- 
tive. 


Sy 
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TIDE HEIGHT, h 
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FIG, 2. Theoretical curve of variation of swash 
distance with tide, 


With the recession of the tide, the swash 
zone also recedes down the beach; also the swash 
distance does not remain the same, if the slope 
changes at a distance | below a tide-level, for 
a given wave-height. Distance of swash and 
back-swash were measured by noting the dis- 
tance between the farthest movement of swash 
and the maximum point to which water re- 
cedes. At the time of the observation, the 
height of the tide with reference to the beach 
could be obtained from tide gauge records, 
from which the swash distance is calculated. 
Thus, if several observations are taken of the 
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swash distance, and if after a time the swash 
distance suddenly changes, as shown in Fig. 2, 
it means that there is a change in the slope of 
the beach below water, when the tide is at 
that particular level. If there is more than 
one break in this line, it means that there are 
more slopes. But in practice, the swash curve 
need not be so uniform as shown in Fig. 2, 
but it may be a zig-zag line, with major breaks 
at points where major changes in slope are 
found. This zig-zag line can be due to the 
irregularity in the minor changes in slope, or 
due to small variations in wave-height. 

In this discussion, three assumptions are 
made: (1) the slope of the beach is a per- 
fect straight line; (2) the wave-height is con- 


stant throughout the period when the observa- 
nas a3 plunging type and not ‘spilling’ type. 


tions are taken; and (3) the waves are 


Thanks are due to Professor C. Mahadevan 
and Professor E. C. La Fond for their con- 


s, @ tinued interest in the work. 
Ss.” Dept. of Geology, 


R. PrasaDa Rao. 
Andhra University, 
Waltair, November 10, 1954. 


INTERFERENCE FIGURES IN 
REFLECIrED POLARIZED LIGHT 


Neversurc! has reported optical figures on 
opaque minerals observed under the reflecting 
microscope. A number of minerals, normally 
transparent in thin sections, were examined 
under reflected polarized light, on the Leitz 
Panphot microscope, with its equipment for 
incident polarized light and polarizing vertical 
illuminator. High power objectives, both with 
long and short stem, were used. Plane cleavage 
surfaces or crystal faces, and flaky surfaces in 
the case of micaceous minerals were emp!oy- 
ed. The specimens were from about 1mm. to 
15mm. thick. The results are given below: 
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(1) All surfaces of minerals (irrespective of 
the system of crystallization or crystallographic 
orientation) which showed a dark surface 
under crossed nicols, gave a “uniaxial figure” 
of the type observed on a plane glass (Fig. 1). 
This figure showed no change on rotation of 
the stage and had no relation to the optical 
properties of the minerals. 

(2) Rhombohedral faces of iceland spar, and 
prismatic faces of clear transparent aragonite 
gave “uniaxial figures”, which, on rotation 
showed a small “optic axial angle’, in the 
direction of the longer diagonal in the case of 
iceland spar, and in the direction of the late- 
ral axes in the case of aragonite. This small 
“optic axial angle”, which is of the same mag- 
nitude in both the cases, has no relationship 
to the optical properties of the minerals. 

(3) Such surfaces, or parts and patches of 
surfaces, as showed interference colours under 
crossed nicols, gave interference figures simi- 
lar to those obtained in transmitted polarized 
light. For instance, (100) faces of perthite and 
microcine showed a negative acute bisecirix 
figure, and (001) faces optic normal figures. 
Kyanite showed an acute bisectrix figure on 
(100) face. 

(4) Micaceous minerals like muscovite, 
phlogopite and vermiculite showed interfer- 
ence figures perfectly like those obtained in 
transmitted polarized light. Whatever the 
thickness of the muscovite book employed, 
above 1mm. up to 10mm, the lemniscates 
showed often 8 orders of violet rings, thereby 
indicating that there is a penetration of the 
polarized reflected rays to a depth of aboui 
‘6mm. The figures obtained on phlogopite and 
muscovite are shown in Figs. 2 and 3. 

The interference figures obtained here ma; 
be explained as follows: (1) In the case of 
minerals whose surfaces are dark under cros- 
sed nicols, the phenomenon is due to the scat- 
tering of light in the medium. (2) In the case 
of micaceous minerals and minerals with cleav- 
ages, the figures are due to the penetration of 
light into the mineral, and its reflection from 
below. 


Dept. of Geol. and 
Geophysics, 

University of Madras, 

November 4, 1954. 


P. R. J. Nawv. 


1. Neuerburg, G. J., Amer. Min., 1947, 32, 527. 
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Scienee 
ANGIOSPERMOUS PLANT FOSSILS 


FROM THE LAMETA LIMESTONES OF 
MADHYA PRADESH 


Tuts note places on record for the first time, 
the important discovery of Angiospermous 
plant fossils from the Lameta limestones near 
Chhindwara District in Madhya Pradesh. 

During the geological survey and mapping 
of some parts of the Chhindwara District in 
April last, Choudhary, one of my post-graduate 
students, collected a few samples of a limestone 
lying immediately below the Deccan traps, in 
which was found a small fragment of .an in- 
distinct leaf impression. Since the impressior. 
proved to be of considerable interest, the area 
was re-visited and a good collection of fairly 
well preserved leaf impressions and a few 
pieces of fossil wood was made. 

Dr. Fermor! had reported the occurrence of 
a gritty impure limestone from the Chhind- 
wara region similar to the Lameta limestone, 
occurring below the traps, which he considerei 
to be of metasomatic origin. True sedimentary 
Lameta beds have not hitherto been reported 
from this area. Therefore the occurrence of 
an undoubted Lameta horizon from this loca- 
lity is of considerable interest. 

The Lameta exposure now under report is 
about 3 miles fom Nayagaon in Chhindwara 
District. It consists of only one member, viz, 
the limestone about 30 feet thick immediately 
underlying the Deccan traps without any visi- 
ble unconformity, and resting “unconformably 
on the metamorphics. 

The limestone is highly porous and tuffaceous 
in character and shows signs of partial silici- 
fication. In places near the base there are 
patches of brecciated material containing 
irregular fragments of schist, quartzite, chert 
and ferruginous quartz. 

Adjoining this exposure and separated trom 
it by a fault-plane lies the characteristic Tal- 
chir succession composed of the fine sandstone 
with undecomposed felspars, the highly jointed 
pencil shales and the compact greenish and 
reddish mud-stones. There are no limestones 
overlying the Talchirs. 

The Lametas as a rule are rarely fossiliferous 
and the few fossils that have been found are 


from the sandstones and clay beds, and 
have 
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noticed. Therefore’ the present find of a pretty 


well preserved flora from the limestones of 


Chhindwara is naturally of great interest and 


importance. 


_.The plant fossils consist of impressions of 
leaves and fragments of fossil wood. There 
appears to be every possibility of fruits and 


seeds being noticed in the course of further 


studies. The flora-as a whole appears to be 
in ‘a state of fairly good preservation. All the 
leaves hitherto examined belong to the dicoty- 
ledonous angiosperms. 

_ This is the first time that an undoubted 
angiospermous flora has been reported from the 
The age of the Lame- 
tas as judged from the evidence of the fish re- 
mains has been considered to be Danian to 
lower Eocene, while the dinosaurian reptiles 
indicate a Turonian age. The evidence of the 
newly discovered plant remains may throw 
some light in determining the correct age. 
importance of this discovery to students 
of Indian Geology will mainly lie in: (a) the 
correct evaluation of the age of the Lametas ; 
(b) the bearing it will have on the question of 
the age of the Deccan traps; (c) its being the 
first and the oldest angiospermous flora from 
India and the light that it may throw on the 
early angiosperms; (d) its usefulness in the 
‘recognition and correlation of Lametas from 
other regions; and (e) the incentive it will 


offer for further re-examination of the Lame- 


tas from other areas. 
The description and identification of the fos- 
sil flora are under progress. 
Univ. Dept. of Srrpaprao KILPADY. 
Geology, Nagpur, 
December 13, 1954. 


1, Fermor, L. L., Rec. Geol. Surv. India, 1916, 47, (2), 
86. 


ENGINEERING PROPERTIES OF 
A LOAM SOIL FROM SIBPUR 
In continuation of the work! on the engineer- 
ing properties of Indian soils, the physical 
characteristics of a loam soil collected from 
Sibpur (Howrah, West Bengal) have been 
determined. Similar studies have also been 
made after saturating this soil with aluminium 
because from physico-chemical considerations 
this treatment is expected to stabilise the Soil. 
The. methods used for determining the physi- 
cal constants of the soil are the same as those 
described in the previous publication.! Determi- 
nation of the bas€ “€xchafige capacity and of 
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the exchangeable aluminium of the ‘treated’ 
soil indicated that the latter was 92-2 per cent. 
saturated with aluminium: The data obtained 
are given in Table I. 

TaBLe I 


1 Grading (oven-dried basis): 


(ii) silt 41-1% 

iii) fine-sand -- 36-1% 

iv) coarse sand oo 

Untreated Treated 
soil soil 
2 Apparent density ~ 1-29 1-31 
3 Moisture content at satura- 
tion 41-8% 41-9% 
4 Volume expansion 7°+1% 6-4% 
5 Field moisture equivalent 25-6% 28-0% 
6 Lower liquid limit 35-5% 37-0% 
7 Plastic limit 30-0% 29-2% 
8 Plasticity index 5-5% 7-8% 
9 Shrinkage limit 25-4% 27-6% 
10 Permeability coefficient 6-3x10-* 1-0x10-* 


It will be seen that the permeability of the 
soil has been greatly reduced as a result of 
the treatment. This property along with the 
fact that the volume expansion is also reduced 
on saturating the soil with aluminium seem to 
attribute a higher ‘water-stability’, ie., against 
the disintegrating action of water, to the 
‘treated’ soil. This is substantiated by the 
observation that an air-dried ball made from 
the untreated soil disintegrated completely into 
fragments in 23 minutes when placed in dis- 
tilled water while 93 per cent. of a similar ball 
made from the treated soil remained intact 
under these conditions. 

A comparison of the numerical values of the 
physical constants of the soil with those of 
the different groups? suggests that the Sibpur 
soil belongs to the A-4 group. From a con- 
sideration of the group properties of the soils, 
it appears that Sibpur soil is fairly suitable for 
foundation work and also for dam construction 
and as fill material after stabilization by densi- 
fication. This soil may form stable road when 
dry but will soften under wet conditions. The 
‘aluminium-treated’ soil seems to possess bet- 
ter properties for this purpose. 

Bengal Eng. College, B. CHATTERJEE. - 
Sibpur Howrah, 
October 10, 1954. 


1. C. and Chatterjee, B., Curr. 1951, 
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‘KETO-ACID FORMATION IN MOULD 
CULTURES 


Tue formation of ~-keto-acids pyruvic, 
dimethylpyruvic, and a-ketoglutaric acids from 
glucose and other substraies by Aspergillus 
niger and Penicillium chrysogenum under cer- 
tain cultural conditions, has been described by 
a number of investigators.‘ One of us (K. R.) 
in the course of investigations into the mechan- 
ism of formation of itaconic acid from sugars 
by Aspergillus terreus observed the formation 
in the culture solutions of substances which 
yielded derivatives with 2: 4-dinitrophenyl- 
hydrazine, when the media contained small 
quantities of sodium arsenite. We have now 
examined several strains of A. niger, two strains 
of A. terreus (N.R.R.L. 255 and N.R.R.L. 1960) 
and one strain each of A. wentii and A. oryze 
and found that all these moulds yielded keto- 
acids when pre-formed felts of these, starved 
for a few hours, were allowed to float over 
media containing 0-01 M sodium arsenite in 
0-1 M phosphate buffer (pH 7-8). The keto- 
acids were present in the culture solutions from 
12-48 hours, after which they disappeared. 
They were identified by resorting to circular 
paper chromatography of their 2: 4-dinitro- 
phenylhydrazones, employing butanol-ammonia 
as solvent.5 The R, values of the keto-acid 
derivatives at 25°, using butanol saturated with 
2 per cent. ammonia as solvent, were found to 
be 0-27, 0-56, 0-72 and 0-79 respectively for 
a-ketoglutaric acid, pyruvic acid, an unidentified 
keto-acid and dimethylpyruvic acid. 

The addition of glucose to the buffer-arsenite 
media resulted in an increase in the formation 
of all the keto-acids, the acids being formed 
over a large number of days. Generally, pyruvic 
acid and in the case of citric acid—producing 
moulds, «-ketoglutaric acid also, increased to a 
large extent. The addition of g'ycerol to the 
medium resulted in slight increase in keto-acid 
formation. These keto-acids were also obtained 
when these mou'ds were allowed to float 
upon Hida’s salts? containing glucose, although 
under these conditions considerably more of 
dimethylpyruvic acid and only traces of a-keto- 


_ glutaric acid were obtained as compared with 


arsenite-glucose media. 

It was observed that when -A. niger felis 
were floated over phosphate-buffer containing 
arsenite and either sodium lactate or sodium 
citrate, all the above mentioned ke‘e-acids were 
formed, and lactate solutions gave more pyru- 


vate. compared to citrate solutions which gave 


more of :«-ketoglutarate. We were also able 
to identify these keto-acids using this medium 
coniaining 2 per cent. dihydroxyacetone, al- 
though dihydroxyacetone in Hida’s medium 
failed to yield any keto-acid and was only 
slowly metabolised. The replacement of the 
soluble sodium sulphite in the medium by the 
insoluble calcium sulphite also did not result 
in the formation of any keto-acid. 

It was also found that the unidentified keto- 
acid? whose derivative had the R, value of 
0-72 which occupied a position on the chromato. 
gram between the derivatives of pyruvic and 
dimethylpyruvic acids, was closely associated 
with pyruvic acid as the intensity of its band 
was often found to vary in proportion to the 
intensity of the pyruvate band. We also con- 
firmed the observation of Seligson and Shapiro,* 
who described the appearance of two bands with 
the authentic pyruvic acid derivative under 
their experimental conditions. In our chromato- 
grams, when the recrysiallised pyruvic acid 
derivative, taken up in ethyl acetate, was used 
a main band at R, 0-56 and often a faint band 
at R, 0-72 were obtained. It is thus not clear 
as to whether the band at R, 0-72 obiained 
from the culture solutions is only due to pyru- 
vic acid itself or also due in addition to another 
keto-acid with that R, value, though the lat- 
ter appears not improbable. This matter is be- 
ing further investigated using column chromatc- 
graphy. Work on a quantitative basis is also 
in progress and will be reported fully else- 
where. 

Our thanks are due to Dr. S. Husain Zaheer 
for his interest in the work. 


Central Labs. for Sci. & K. RAMACHANDRAN. 
Industrial Research, (Miss) V. RaApHA. 

Hyderabad-Dn., 

August 16, 1954. 


1. Ramachandran, K. and Walker. T. K.. Archiv. 
— and Biophys., 1951, 31, 224; 1952, 35, 

2. Hida, T., /. Shanghai Sci. Inst., 1935, Sec. 4, 
(1), 


3. Walker, T. K., Hall, A. N. and Hopton, J. W., 
Nature, 1951, 168, 1042. J 


. 4 Hockenhull. D. J. D., eo G. D. and Winder, 
_., F.D., Lbid., 1951, 168, 1 
§, Cavallini. Frontali, N. G.., 2bid., 
1949, 163, 5 568 
* and Shapiro, B, Anal. Chem., 1952, 
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DEVELOPMENT OF THE EMBRYO OF 


.POLYALTHIA LONGIFOLIA HOOK. f. 


AND THOMS. 


Tue development of the embryo has not so 
far been studied in any of the Annonacez. The 
present note describes briefly the development 
of the embryo of Polyalthia longifolia Hook. f. 
and Thoms. 

The zygote divides transversely giving rise 
to two superposed cells, the apical cell ca and 
the basal cell cb (Fig. 1). Cells ca (Fig. 2) 
and cb (Fig. 3) divide each by an obliquely 
vertical wall. The derivatives of the basal cell 
by further divisions give rise to the hypo- 
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10-12). The following scheme stimmarises the 
derivation of the various organs of the mature 
embryo from the proembryonic cells: 

The embryo development of Polyalthia longi- 
folia conforms to the Trifolium Variation of 
Onagrad Type.! The development of the 
embryo of Tiliacora racemosa Coleb.2 and Coc- 
culus villosus DC,3 members of the family 
Menispermacee, studied by the author also 
forms to the Trifolium Variation of Onagrad 
Type, 

The author is grateful to Prof. J. Venkates- 
warlu for suggesting the problem and for his 
guidance. 


FIGs, 1-12: Various stages in the development of the embryo (x 485). 
e—stem tip 


6 eS cylinder of the stem and cotyledons 
pc’—hypocotyledonary region 


Oospore 


region 
eb 


ci—suspensor. 


Physeal region (m) and the suspensor (ci) 
(Figs. 5 and 7-12). 

The two juxtaposed cells derived from the 
apical cell divide by oblique walls and form a 
group of four cells which are usually arranged 
in a tetrahedral manner and of which one is a 
triangular epiphyseal initial e (Figs. 4 and 5) 
and the other three are subepiphyseal cells. 
The epiphyseal initial does not divide till a 
late stage in the development of the embryo 
(Figs. 7-9). It then divides in various planes 
(Figs. 10-12) and forms the stem apex. The 
divisions in the subepiphyseal cells are rather 
irregular (Figs. 6-9). However, ultimately they 


give rise. to two distinct tiers of cells: the 
Upper pe forming the central cylinder of the 
stem and cotyledons and the lower pe’ giving 
rise to the hypocotyledoénary region (Figs. 


Dept. of Botany, R. L. N. Sastrt. 
Andhra University, Waltair, 


July 12, 1954. 


1, Johansen, D. A., Plant Embryology, 1950, 
Waltham, Mass. 
2. Sastri, R. L. N., Proc. Nat. Just. Sci. India, 1954, 
494 


20, 494. 
3. —, Curr. Sci., 1954, 23, 187. 


ACID/SALT CONTENT OF FIVE 
PRINCIPAL INDIAN VEGETABLE . 
TAN MATERIALS 
COMPREHENSIVE investigations including actual 
tanning tests have been carried out on five 
principal Indian vegetable tan materials, viz., 
Babul (Acacia arabica); Goran (Ceriops ‘rox- 


-burghiana), -Sonali- (Cassia - fistula),.. Avaram 
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Acidity to pH 5-8 (mg. eq./litre): » 75-0 
T otal salts (mg. eq./litre): 2 
(a) to pH 6-5 by resin method é 25-4 
(4) by sulphated ash method oo 
Salts of weak acids (mg. eq./litre): 
(2) to pH 2-8 13-4 
(4) to pH 2-0 -s 26-0 
(c). by alkalinity of ash method -- 31-5 
Buffer Index 2-94 


After Tanning for six weeks 


Ammonium salts (mg. eq./litre) os 
By modified method using phosphate buffer 0-3 


3-1 3-8 1-7 9-5 4:7. 
22-0 57-3 101-0 79- 
27-4 49-0 112-0 70-0 
12.7 29-1 75-0 10-0 37-0 
18-1 46-6 94-0 15-0 48-0 
2-11 0-62 1-16 
1-4 0-5 1-0 0-7 


(Cassia auriculata) and Myrobalans (Termi- 


nalia chebula) and the findings have been cor- — 


related with the chemical and physical charac- 
teristics of the leather produced. The subject 
has been approached from the angle of natura! 
acid/salt content of these tan stuffs and de- 
tailed results will be published e!sewhere. 
Several methods of approach including that of 
ion-exchange resins have been tried and their 
relative merits have been conclusively estab- 
lished. Some of the results are given in Table J. 

From the above results as well as from the 
tiration curves obtained, it would appear that 
the tan liquors examined contain mostly salts 
of weak acids, and hence are more or less buf- 


fered. Calculations show that! the ‘average pH. 


value of the acids naturally present. in. fore 
liquors is 4. 

The following conclusions may be drawn 
from a study of the determination of salts in 
the liquors by various methods: (a) the resin 
method iis not a reliable indication of the total 
salt content; (b) the alkalinity of ash and 
titration to pH 2 methods are reasoriably accu- 
rate for the determination of salts of weak 
acids; (c) the alkalinity of ash method may 
be unreliable in the presence of jane amounts 
of chlorides and phosphates. 


Central Leather Res. Ss. K. Barar.* 


November 16, 1954. ‘ Ing 


; * The work was conducted at the Leather Industries 
Department, University of Leeds, 
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"LIFE-HISTORY OF HYDROCERA 
TRIFLORA 


Hydrocera triflora W. & A. is a monotypic 
member . of Balsamine, the embryology of 
which is poorly known. The structure of the 
anther shows an epidermis and four layers of 
cells which surround the sporogenous tissue. 
The -sub-epidermal layer differentiates out into 
the fibrous endothecium and the innermost 
layer immediately surrounding the mass of 
sporogenous cells forms the anther tapetum 
while ultimately the two middle layers become 


‘crushed. The behaviour of the anther tapetum 


is. interesting. Early in the development of the 
anther, tapetal cells protrude into the sporo- 


. genous tissue and form trabeculze which extend 


in various directions partitioning the sporo- 
into a number of small chambers 
(Fig. 1).: The tapetal cells are at first 1- 
nucleate but later become 2- to 4-nucle- 


‘ate “owing to one or two nuclear divisions in 


them. The division of the pollen mother cell 
is simultaneous and cytokinesis takes place by 
furrowing. Pollen grains are 2-nucleate at the 
shedding stage and have a thick exine with 
three germ porés (Fig. 2). The anthers are 
connate at the top and loculi of adjacent an- 
thers fuse into a common cavity which con- 
tains the pollen grains derived from two half 
anthers (Fig. 3). ; 

The ovary is five locular with three pendu- 
lous, ‘tenuinucellate, bitegmic and anatropous 
ovules in each locule. The integuments are 
free from each other only for a small part of 
their length at the micropylar end of the ovule. 
The innermost layer of the inner integument 
forms the endothelium. The hap arches- 
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poritam ‘in - the évule -consists: of a single ‘cell 
which.. elongates .and directly. becomes the 
megaspore. mother cell. without cutting off a 
parietal cell. An 8-nucleate embryo sac is 
formed according to the Allium type of deve- 
lopment (Figs. 4 and 5). The synergids are 


Fic. 1. L.S. of an anther lobe showing the sporogen- 
ous tissue separated into groups by sterile trabeculae 
like partitions, x 120. FIG. 2. Mature pollen grain, 
x 455. FIG..3. T.S. of connate anthers showing 5 
loculi each of which is formed by the union of 2 adjacent 
anther lobes, x 9. FIG. 4. Dyad, x 440. FIG. 5. 
8-nucleate unorganised embryo sac, x 440. FIG. 6. 
Micropylar part of the embryo sac showing the muiti- 
nucleate micropylar haustoriam and the embryo surround- 
ed by cellular endosperm, x 100. FIG. 7. Endosperm 
nodule, x 455. 
without hooks. The antipodals are ephemeral 
and degenerate early. The polar nuclei fuse 


before fertilisation. The mature embryo sac is. 


slender and very elongated. 

Fertilisation in the species is porogamous. 
The endosperm is of the cellular type. The 
division. of the primary endosperm - nucleus is 
accompanied by cell-wall formation. Con- 
sequently the embryo sae becomes partitioned 
into a micropylar chamber .and chalazal 
chamber which is lafger. Only free nuclear 
divisions take place in the latter. A feature of 
special interest is -the» formation of multi- 
nucleate endosperm nodules in this chamber 
(Fig. 7). The micropylar chamber undergoes a 
few transverse divisions and forms a _ uni- 
seriate row of cells. The uppermost cell deve- 
lops into a multinucleate branched giant haus- 
torium the arms of which reach the funicle and 
even the placental tissue. The other cells by 
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further. divisions form. a cellular. tissue of- endo- 
sperm .which surrounds. the’ embryo (Fig. - 6}. 
The details of the development of the embryo 
are shown. in. the following schematic repre- 
sentation. It conforms to the Asterad type and 
keys out to the Erodium variation. 
ep—stem apex 


ca 
q—cotyledons 
Oospore 
4 hypocoty1 


ci. a apex and root cap 


p—suspensor 
The fruit of Hydrocera triflora is a drupe. 
Only one seed is developed in each of the five 
locules of the ovary and the rest of the two 
ovules in each locule degenerate. The five 
seeds which are exalbuminous adhere to each 
other closely and give rise to what seems to be 
the 5-seeded stone. 
Andhra University, J. VENKATESWARLU. 
Dept. of Botany, L. L. NARAYANA. 
Waltair, September 5, 1954. 


CHROMOSOME. NUMBERS IN 
SACCHARUM SPONTANEUM, L. 


CHROMOSOME numbers have been recorded for 
a number of variants of S. spontaneum.’ Akira 
Moriya® has reviewed the determinations made 
up to 1941; Parthasarathy and Subba Rao® 
have remarked that there is evidence of poly- 
ploidy in two. series. (27 = 8 and x= 10) in the 
species. Certain. aneuploids are also known to 
occur. The lowest chromosome number so far 
recorded*..was 2n = 48-50 and n= 25, and the 
highest? n= 64 

In the course of the work of the Spontane 
Expedition Scheme, haploid chromosome num- 
bers have been determined for about 180 variants 
of S. spontaneum from aceto-carmine smears of 
pollen mother-cells. Of these, 150 are collec- 
tions from withim Indiq and 30 are importeti. 
The. ‘object. of .this. letter. is- to record certain 
interesting numbers observed in some’ of the 
spontaneums follected. In four of the Indian 
forms, ; the :number ‘of ‘bivalents. has been found 
to.bé 20,..whith +is' the: lowest so far observed 
in the species (Fig. 1). Two of them (SES. 199A 
artd 199) are “collections from the Sunder- 
bans area in‘'West Bengal, the third (SES. 164 A) 
from Balasore District in Orissa:and the last 
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(SES. 248) from Muzaffarnagar District in U.P. 
Ig five variants collected from the banks of 
the Krishna and. Godavari rivers in Andhra 
State, 24 bivalents have been counted; this 


Fic. 1. Bivalents of S. spontaneum S.E.S, 4-15 


again is lower than the number recorded so far 
for the species. The variant Lahore? was found 
to have 2n=48, but later workers? have 
determined the number to be 2n=54 and 
n= 27.6 Certain variants from East Pakistan 
have the meiotic numbers of n= 26, 27 and 28. 
The only number that had so far been known 
from this area was n=40 in a form from 
Dacca. The highest gametic number so far 
known for the species is 64 in one variant from 
Sumatra. This number has now been found to 
occur in certain variants collected from four 
other countries, viz., ae, Uganda, Turkey 
and Egypt. 

All the n= 20 are of the bushy, 
clump-forming, wiry-leaved type. The variants 
with n= 24 are also of the close, clump-forming 
type with slender stalks and wiry or narrow 
leaves. The East Pakistan variants are fairly 
tall, of medium girth and have medium leaves. 
The n=64 forms vary considerably among 
themselves in growth form and width of leaves. 
The type from Egypt is bushy and wiry-leaved, 
while the Uganda forms are fairly tall and 
medium-leaved and the Ceylon variant is tall 
and broad-leaved. 

Further details will be reported elsewhere. 
Acknowledgements are made to Shri N. L. 
Dutt and Shri R. R. Panje for guidance and 
encouragement. 

Sugarcane Breeding Inst., J. T. Rao. 
Coimbatore, September 17, 1954. C. N. Basv. 


1. Bremer, G., Genetica, 1925, 7, 
2 Ammal, E. K., Ind. Agric. Sci., 1936, 


6, 

Singh, T. S. N., 7did., 1934 4, 290. 

4, Starrett, R. (quoted by E. Artschwager, U.S. 
Dept. Tech. Bull, No. 811, 1942, pp. 1-55.) 

5. Akira Moriya, Memorial Publ. Got. Sugar Expt. 
Station, Taiwan, 1941, 

6. Parthasarathy, N, and Subba Rao, K. S., /nd. /. 
Gen. and Pl. Br., 1946, 6, 5. 

7. Venkatraman, T. S. and aewrecapens N., Curr. 

1942, u, 194. 


SUBTERRANEAN CLEISTOGAMY IN . 
PHASEOLUS CALCARATUS, ROXB. 
Amoncst the Leguminosee a few species have 
been reported upon as producing subterranean 
flowers (Vicia amphicarpa, V. - angustifolia, 
Amphicarpa monoica! and Voandzeia subter- 
ranea*). To this group is now to be added 
Phaseolus calcaratus Roxb. which has been 
noted to produce such subterranean flowers 
(Figs. 1, 2 and 3). The species of Phaseolus 


Fic, 1. Trailing branches showing subterranean 
flowers and pods; nodal roots with nodules: 
calearatus was collected from  ever-green 
forests during the months of November- 
December, when they are in flowers. The plant 
usually grows in heavy shade, trailing along the 
ground and also twining up supports and pro- 
ducing branches and flowers off the ground. 
Those portions of the stem that trail on the 
ground in turn produce branches which become 
partially subterranean striking roots at nodes. 
From the axils of such branches which trail 
along the ground, short shoots are noticed to 
form one or two nodes and end in an inflores- 
cence which becomes completely subterranean. 
These underground flowers on examination 
were found to be in no way different from 
the normal ones that are produced on the aerial 
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Feb. 
branches. (Figs. & -3). The anthers -contain 
free -pollen.. Pods resembling the -aerial ‘ones 
were also observed with- well set seeds. These 
pods were buried about two inches deep in 
the humus soil. : tate 


Fic. 3. Subterranean flowers dissected: 1. Bracts, 
2. Calyx, 3. Petals, 4. Staminal Column (9 + 1). 
5. Gyneecium, x 8, 

This appears to be the first report in India 
of a species producing subterranean cleisto- 
gamic flowers in Leguminosee. If this trait is 
an inherited one, then the possibilities of uti- 
lizing this leguminous plant in meadows is 
worth a trial, similar to subterranean clover. 
The plants produce a large amount of green 
leaf, fairly good number of root-nodules and 
are tropical in distribution. A more detailed 
account of this species will be reported else- 
where. 

Cytogenetics Lab., 

Agric. College & Res. Inst., D. KRISHNASWAMI. 
Lawley Road, Coimbatore, N. KrisHNASWAMY. 
September 17, 1954. 


1. Uphof, J. C. Th.; Bot. Rev.,. 1938. 4, 21. 

2. Darwin, Charles, 7 he Different Forms of Flowers on 
Plants of the Same Species, 1888, 310. (John 
Murray, London.) - 


Letters to the Editor 55 


SIGNIFICANCE OF THE. ORBITO-.. 
TEMPORsL REGION IN THE. SKULL 
Tue structural modifications in the cranium of 
Rhinopoma h. hardwickei and R. kinneri illus- 
trate how local conditidns induce differences 
which may have a systematic value. They were 
procured from two different environments, viz., 
an ancient Fort of Taragadh (2,500’ above the 
sea-level) and the old monuments of the town 
respectively. The orbito-temporal region of 
these mammals show several features found only 
among reptiles, e.g., the reduction of the cra- 
nial wall between the orbits and the orbito- 
temporal confluence. 

In Rhinopoma h. hardwickei Gray. (Fig. 1), 
no tubercles or crests at the junctions of the 


Fic. 1. Lateral view of the skull of Rhinopoma hard- 
wickei hardwickei Gray. (Xx 12). 


FIG, 2. Lateral view of the skull of Rhinopoma 

hinneri (X 12). 
ABBREVIATIONS 

al., alisphenoid; a/. ch., alisphenoid channel; aub., 
auditory bulla; frontal; fr.c, frontal crest; g.f., 
glenoid fossa; interparietal; /., lacrymal; /f., lacry- 
mal foramen; max., maxilla; m/j.p., maxillojugal process; 
nas., nasal; oc.c., occipital condyle; ord., orbit; pss 
parietal; c., parietal crest; pmx., premaxilla; £.sg., post- 
glenoid -process of the squamosal; ¢., pterygoid; s.0c., 
supra occipital, 
parietal and the frontal have been observed. - Dob- 
son? in his. monumental work on the Asiatic 
Chiroptera recorded that in Rhinopoma there is 
lateral and vertical extension of nasals, and that 


the. frontal bones are deépressed * postériorly 
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forming a shall6w “cch¢avity in the” forehead. 
However, in. this specie although the nasals 
laterally extended yet no depression and 
coneavity of the frontal exist. The jugal is in 
continuation of the maxilla. 

In Rhinopoma kinneri (Fig. 2) the parietal 
and the frontal lines are paired, but no sutural 
or otherwise lateral lines are used to separate 
them. At the mid-dorsal aspect, there are pro- 
minent tubercles, assigned as the parietal and 
the frontal crests respectively. The frontals 
are. noticeably concave reducing the width of 
the cranial wall in the region of the orbit. 
Frank! correlates this feature as due to the 
feeding habits and the accommodation of the 
large eyes. However, the generic observations 
made in Rhinopoma mycrophyllum by 
Dobson? coincide with those of R. kinneri. The 
jugal is continuous with the maxilla only super- 
ficially as the maxillary teeth are visible ven- 
trally. 

These observations show that variations can 
exist in closely related species. 

My thanks are due to Dr. P. N. Mathur for 
his kind guidance and help and Principal V. V. 
John for providing full facilities. I am also 
thankful to Shri Jagdish Prasad for his assist- 
ance and suggestions and to the Government 
of Ajmer for the award of a research scholar- 
ship. 

Zoology Department, 
Govt. College, Ajmer, 
September 28, 1954. 


B. L. Gare. 


1. Frank, G. H., Ann. Univ. Stellenbosch Septt., 1951, 
2, Dobson, G. E., Monvgraph om Asiatic Chiroptera, 
876. 


OCCURRENCE OF SCYTONEMA SP. IN 
THE LIGNITE OF KASHMIR VALLEY 
A SAMPLE of lignite collected from a thick seam 
exposed between Nichahom and Lokut Dardhaj 
(altitude about 6,000’) in the Karewa beds of 
the Handwara area, Kashmir State, yielded a 
few pieces of Scytonema besides a great num- 
ber of fern sporangia, spores, coniferous spores 
and woods. Iyengar and Subrahmanyam? have 
identified several types of fossil diatoms from 
the» Karewas of Kashmir. Excepting this, the 
author has not come across any published re- 
cord of fossil alge from the Karewas and of 
fossil blue green alge from India or. abroad. 


The present discovery of the blue green algze 


is, therefore, very interesting: It: affords evi- 
dence: of the existence of present-day flora in 
the Karewas of Kashmir and further strength- 
ens..tbe. interpretation put forward by Sahni‘ 
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that the Karewa beds are richly fossiliferous 
lake deposits. 


A good and well preserved specimen of Scy- . 


tonema (Fig. 1) described here has the fol- 
lowing dimensions: trichome 10-54-14; cell 
ca. 13-14; and sheath ca. 0-9z. 


Fic. 1, 


x 426. 

The specimens showed no heterocyst and 
appear to be in young stages, as according to 
Bharadwaja,' “Heterocysts are found only in 
older filaments, being absent from very young 


ones”. The preservation of trichome with firm 
sheath and false branches confirms the pre- 
sence of Myxophycez in the Karewas of Kash- 
mir. Fritsch has stated, “Our knowledge of 
fossils Myxophycez is scanty and their assig- 
nation to this class for the most part very 
questionable. The characteristics that 
might render a definite reference of a fossil 
form possible, viz., the firm sheaths often enve- 
loping the trichomes and the heterocysts, have 
nowhere, so far as I am aware, been recorded”. 

The specimen in question definitely confirms 
one of the two characteristics as laid down by 
Fritsch?, viz.. the presence of a firm -sheath 
around the trichomes, A detailed account will 
be published elsewhere.. 

The author thanks Professor K. R. Mehta 
of the Banaras Hindu University for help and 
guidance and Professor M. O. P.. Iyengar for 
confirming the identity of the material. . : 
Dept. of Biology, S. K. Goswami. 
S. D. College, Saharanpur 
October 1954. 


1. Bharadwaja, V., Pwdlications.de Ja: Revue. Algo-. 
logigue, Paris, ‘1930, 224. 

2. Fritsch, F. E., Structure and Reproduction” of 
1945 (Cambridge - Univ. Press). 2, 859. - 

3. Iyengar, M. O. P. and Subrahmanyam, R., 
Nat. Acad. Sci. India, 194%, 13, 225. - 

4. Sahni, B., Lucknow University: “Studies, ‘No. 2, 
1938-39, p. 73. 
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GNATHOSTOMIASIS IN A DOG 
On the 6th September 1954 a sample of stool 
from a small Nepalese dog was referred to the 
author for parasitological examination and opi- 
nion. The dog came to the out-patient clinic of 
Bihar Veterinary College for treatment with a 
history of dulness and abstinence from food. 
No other symptom was observed. Examination 
of a preparation made from this fecal sample 
by ordinary sugar flotation method showed a 
large number of oval eggs which had a thin 
cap at one pole. The egg-shell was yellowish- 
green in colour and ornamented with fine gra- 
nulations, which could be seen clearly only 
under oil immersion. These were in either one- 
(Fig. 1) or two-cell (Fig. 2) stage. They mea- 
sured 60-68 x 37-424. This measurement may 
be compared with those furnished for the eggs 
of Gnathostoma spinigerum, a parasite of s2ve- 
ral carnivora: Ménnig? 69x37; Baylis! 
0-06 0-035mm.; Tang (quoted from Baylis’) 

0-0591-0-0862 x 0-0422-0-0455 mm. 

As a fairly large number of eggs was avail- 
able in the sample, the opportunity was availed 
to study the embryonic development of this 
parasite (Figs. 1-12). 


Fics. 1 to 12. Camera Lucida Drawings of the Em- 
bryonic Developmental Stages of Gnathostoma. 

Figs. 1 and 2. Eggs voided with faces. Figs. 3, 4 
and 5, 2nd day developments. Figs. 6 and 7. 3rd day 
developments. Fig. 8. 4th day developments, Fig. 9, 
5th day developments. Fig. 10. 7th day developments. 
Fig. 11. Empty eyg-shell left behind after the larva has 
escaped out. Note the absence of polarcap. Fig. 12. 
Free-swimming sheathed larva. 


Ménnig? states that “Prommas and Deengs- 
vang* found that the embryos became fully 
developed at room temperature in 8-10 days 
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and hatched a few days later’. The same author 
states later? that the eggs are passed in the 
one-cell or morula stage and hatch in the water 
in 4 days or longer.5 In view of these conflict- 
ing statements the present observations are in- 
teresting. 

As the dog is said to have been brought from 
Nepal via Calcutta, where it stayed for some 
time, it is difficult to throw any light on the 
source of infection. It is, however, the first 
case of Gnathostomiasis to have been detected 
in Bihar. 

I am thankful to Sri. S. M. Hadis for kindly 
supplying the material which made this study 
possible and to Prof. S. A. Ahmad, for fur- 
nishing a description of the infected dog. Thanks 
are also due to Sri. D. N. Yadav, for his assist- 
ance in this work. 


Livestock Res. Station, 
Patna, September 28, 1954. 


A. K. VARMA. 


1, Baylis, H. A., The Fauna of British India: Nema- 
toda, 1939, 2, 274 (Taylor and Francis, London). 

2. MGnnig, H. O., Veterinary Helminthology and 
Entomology, 1934 (Railliere, Tyndal and Fox, 


ion), 

3. —, /bid., Revised editions, 1947 and 1956, 427. 

4. Prommas and Dengsvang. /. Parasitol., 1933, 19, 
(4), 287 mot seen in original). 

5. —, Joid., 1937, 23 (1), 116, and Philipp. /. 
Anim. Ind., 1938, § (4), 351 (not seen in 
original). 


ON THE SECRETORY AND ABSORP- 
TIVE ACTIVITY OF THE MIDGUT OF 
PERIPLANETA AMERICANA LINN. 
Durinc an investigation on the midgut epithe- 
lium of Periplaneta americana Linn., it was re- 
vealed that the secretory granules were dis- 
charged into the lumen of the midgut in a 


were present, and thecells presented a flat sur- 
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om a merocrine manner in specimens fed after a 
- fe WN month’s starvation (Fig. 1), and in both holo- 
wi crine and merocrine manner in some specimens 

- . =. collected from nature and presumably feeding 
normally (Fig. 2). In the resting epithelial 
an ~ gels of the specimens starved in the laboratory 

for no secretory granules or absorbed food material 

wae face towards the lumen (Fig. 3). The absorp- 
Xx tion of food however appeared to be carried out 
ah both by the younger as well as older cells, and f 
yet both the secretory granules and absorbed food 
Jgo-. material were observed together in the same 
aie old cell (Figs. 1 and 2). 

2 Similar investigations carried out by previous 
workers!-° gave results different from the pre- 
= sent results. Woodruff* did not describe any 


Fic. 1 


FIG, 2 


FIG, 3 


FIG. 1. T.S. midgut Periplancta americana Linn., fed after a month’s starvation, part magnified showing 


merocrine activity. 


Fic. 2. T.S. Periplaneta americaza Linn., collected from nature, part magnified showing both hol ocrine 


and merocrine activity. 
Fic. 3. 


A.F., absorbed food ; B.C., broken cell ; 


E.C., elongate cell; F., food in lumen ; N., nucleus; P.M., periotrophic membrane ; R.C., 
S.T., swollen tip of cell. 


secretory granules ; 's. c., short cell ; 
holocrine type of secretion in Melanoplus. 
Gresson! recorded that in Periplaneta orien- 
talis L. the younger cells were at first engaged 
in absorption and later took to a secretory 
function and that the older cells contained only 
the secretory granules and did not have any 
absorptive function. Shinoda’s* observation 
that in orthoptera a holocrine secretory acti- 
vity resulted when the meal followed a period 
of fasting was a great deviation from the con- 
ditions prevailing in the present specimens, 
where the secretory activity in the case of in- 
dividuals fed after long periods of fasting re- 
mained only merocrine (Fig. 1). The holocrine 
activity was observed in the older cells in the 
case of normal individuals collected from nature 
and presumably getting regular diets (Fig. 2); 
this indicated that the older cells after repeated 
secretory activity became weak and changed to 
a holocrine mode of secretion. The suggestion 
of Woodruff? that the changed conditions of 
the epithelial cells during the secretory activity 
might be artifacts resulting from the action of 
fixatives was not supported by the present ob- 
servations. Pieces of midgut epithelium col- 
lected from starved and fed. individuals and 


treated with same fixative revealed a clear 
change in the: shape and. contents of the cells 
due to the accumulation of secretory granules 
in them (Figs. 1 and 3). 


T.S. midget Periplaneta americana Linn., starved for a month, part magnified. 
B.S., ball of secretory granules; D.S.G., discharged secretory granules ; 


replacement cell ; S.G., 


I am greatly indebted to Prof. M. B. Lal for 
the supervision of work. 

The detailed paper will be published later. 
Dept. of Zoology, R. P. SRIVASTAVA. 
University of Lucknow, ; 

September 18, 1954. 


1. — R. A. R., Quart. J. Micr. Sci., 1934, 77, 
1 

2. — O. Z., Zellforsch. mikr. Anat., 1927, 5, 

3. Woodruff, B. H., J. Morph., 1933, 55, 53. 


GOLGI APPARATUS IN AMOEBA 
VERRUCOSA EHRENBERG 
Nassanov!.? showed that in protozoa possessing 
simple contractile vacuoles (e.g., Vorticella), 
the contractile vacuole wall gets deeply impreg- 
nated by Golgi methods of preparation, both in 
systole and diastole; while in others with com- 
plex. vacuoles (e.g., Paramecium), in systole 
the impregnated wall of the reservoir is small 
and darkly stained; and in diastole, the canals 
are ringed and the reservoir is large and lightly 
impregnated. This impregnation in all cases is, 
however, very definite, limited and intense. 
Nassanov concluded that the “membrane” s0 
impregnated, secreted or ‘excreted the fluid 
found. in the contractile vacuoles at diastole. 
Brown,’ on the other hand, working on Amoeba 
proteus, showed by a modified Bowen’s acid 
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fuchsin-thionin-aurantia method after fixation 
in Champy’s solution, that the Golgi apparatus 
consists of globules and spherules with clear 
centres and dark rims. These globules he com- 
pares with hypertrophied Golgi (globules) of 
metazoan cells. He interprets the formation of 
the contractile vacuole in Amoeba by a union 
of the minute vacuoles which are associated 
with the crescent-like Golgi bodies. 


Fic. 


By fixing specimens of Ameeba verrucosa in 
Champy’s fluid for 12 hours and staining by 
fuchsin-thionin-aurantia method* at Lucknow, 
we found three types of impregnated bodies 
(Figs. 1 and 2) which may be interpreted as 
Golgi bodies. They are: (1) dark solid granules 
which are distributed throughout the endo- 
plasm; (2) small vacuoles (which are also 
distributed throughout the endoplasm) with a 
circular or crescent-shaped dark rim around 
each; (3) a few (3 or 4) large vacuoles (about 


FIG 2 A part of Amaba verrucosa Ehrenberg to show 
Golgi bodies (x '760). 
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one-third the size of the contractile vacuole at 
diastole) with fainter colour, but distinct from 
the other cytoplasmic inclusions. 

Contrary to Brown’s interpretation we be- 
lieve Type 1 to be the earliest phase of the 
Golgi body. Type 2 depicts the beginning of 
functional activity when the Golgi particles 
secrete small vacuoles and thus come to lie on 
the periphery, first as a crescent and then as 
a complete encirclement. Type 3 is difficylt to 
interpret except by. holding the view that the 
vacuoles are now larger and activity is about 
to cease. Apparently, it is in Type 3 that 
coalescence takes place and a fully formed con- 
tractitle vacuole makes its appearance. There 
is little doubt that although no formative 
vacuoles have ever been demonstrated in 
Ameeba, the large contractile vacuole can only 
make its appearance by the union or coales- 
cence of small vacuoles, since no stained rim 
has ever been found round the main contrac- 
tile vacuole after application of Golgi methods. 
To our knowledge this is the first demonstra- 
tion of the possibility of such a method of for- 
mation of the contractile vacuole in Ameeba. 

Besides, we find that contrary to Nassanov, 
Ameeba, which has a simple contractile vacuole, 
does not show the impregnation in systole and 
diastole both. 

Finally, the comparison by Brown of the 
round small vacuoles to hypertrophied meta- 
zoan Golgi in the secretory cycles, does not 
arise, as Types 1 and 2 are definitely deeply 
impregnated and only in Type 3 do we find a 
slowing down of the Golgi activity in Ameeba. 
Zoology Dept., S. M. Das. 
Lucknow University, H. B. Tewari. 
October 4, 1954. 


1. Nassonov, D., Arch. Mikr. Anat., 1924, 103, 437. 
2. —, Zeit. Zelf. Mikr. Anat., 1925, 2, 87. 
3. Brown, V. E., Biological Bulletin, 1930, 59, 240. 


EFFECT OF SUPERPARASITISM ON 
SEX-RATIO AND MORTALITY 
It is well known that the sex ratio of a para- 
site depends upon the number of parasite grubs 
that develop on one single host larva. Many 
previous workers have ascribed this phenomenon 
to the influence of food on the parasite, postu- 
lating thereby that the amount of food avail- 
able has got a direct relationship with the pro- 
portion of male-female emergence. 
In Mierobracon hebetor Say., experiments 
were carried out with varying numbers - of 
parasite grubs developing on a single full- 
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grown larva of Corcyra cephalonica that was 
supplied as host for the parasite grubs. The 
results obtained are given in Table I. 


Taste I 
No. of Adults bred Mortality % 
‘parasite 
% of % of grub _ prepupal 
males females stage stage 
2 50-0 50-0 Nil Nil 
3 22-2 77-8 Nil Nil 
4 81-8 18-2 8-3 Nil 
6 55°5 44-5 5-3 Nil 
7 66-7 33-3 4-5 Nil 
8 62-5 37-5 4-0 Nil 
13 73-6 26-4 13-2 Nil 
18 66-9 33-1 14-8 Nil 
24 60-9 39-1 ll-1 Nil 
32 66-3 33-7 9-2 1-2 
From the data given in Table I three facts 
emerge clearly (i) up to an intensity of 8 
parasite grubs per host larva the ratio of the 
female to the male is markedly variable, but 
beyond this number the range of ‘variation 
diminishes and the percentage of male emerg- 
ence tends to become more or less constant ; 
(ii) in the cases studied, the percentage of 


mortality also appears variable up to an in- 
of 8 parasite grubs per host, after 
is more or less constant; (iii) a direct 


percentage of male emer, 
among the parasites and the constancy in the 
sex-ratio can be explained on the presumption 


number of grubs on a single host, the increase 
in the death of the female-producing grubs 
keeps the percentage of males dominant as 
well as constant. P 

When the number of parasite grubs per host 
larva is smaller, say 4, mortality is evidently 
not due to shortage of food. When the inten- 
sity of parasitism increases, shortage of food 
also increases. A direct relationship between 
availability of food and sex-ratio has therefore 
been suggested by other workers. Table I, on 
the other hand, shows that mortality here re- 
mains more or less constant after a certain in- 
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Zoology Dept., 
Allahabad University, 
Allahabad, November 10, 1954. 


T. V. and Sen- 
gupta, G. C., Curr. Sci., 1948, 17, 269. 
2. Salt, Proc. Roy. Soc. Lond., 1940, 15A, 81. 
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NEUROSECRETORY CELLS OF THE 
REPTILIAN BRAIN 

THE occurrence of secretory cells in the verte- 
brate central nervous system and the hormonic 
nature of their secretions have attracted much 
attention during recent years (vide reviews by 
Scharrer et al.1). But knowledge about these 
cells in reptiles is somewhat meagre. The pre- 
sence of neurosecretory cells in the nucleus 
paraventricularis and the nucleus supraopticus 
in the hypothalamus of the garter snake Tham- 
nophis sp., has been described by Scharrer? 
These cells elaborate a stainable material in 
granular form which is removed to the pars 
nervosa of the pituitary gland and also to the 
paraphysis through their long axons. 

Selecting some representative South Indian 
forms, a study of the neurosecretory system of 
the reptiles has been recently started in this 
Department. The brains of Lissemys punctata 
(Bonn.) among the Chelonia, Tropidonotus 
piscator (Schneid.) among the Ophidia and 
Calotes versicolor (Daud.), Riopa albopunctata 
Gray, and Hemidactylus brooki Gray among 
the Lacertilia were used for study. Freshly 
dissected brains fixed in Bouin’s or Helly’s 
fluid and sectioned at 5 thickness, were stain- 
ed in Gomori’s chrome alum-hzmatoxylin- 
phloxin or Heidenhain’s Azan. 

In these forms there is a special concentra- 
tion of neurosecretory cells in the diencepha- 
lon. These cells are characterised by their 
large size, enlarged nuclei and prominent 
nucleoli. The cytoplasm shows fine granules 
and blotches which are stained dark blue. Such 
cells of the diencephalon occur in two paired 
groups. Of these, the larger group forming the 
paraventricular nucleus is located on either 
side of the diacoele towards the posterior part. 
The other group, the nucleus supraopticus, is 
more lateral in position and situated just above 
the optic tract. 
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Dark blue granules, similar to those seen in 
the cytoplasm of the secretory ceils, have been 


noticed in the infundibular stalk, the pars ner-. 


yosa of the pituitary and also towards the base 
of the paraphysis. 

In addition to these neurosecretory centres of 
the diencephalon, concentrations of nerve cells 
with very prominent cytoplasmic content—sug- 
gesting the neurosecretory condition—have been 
observed. in other parts of the brain. There 
is a median group of large cells in the mid- 
brain, below the level of the optocoeles, and 
another group on the sides and floor of the 
iter. In the region of the medulla oblongata 
is a group of conspicuous cells which are of 
special interest, due to their distinctly larger 
size and intimate connection with the capillary 
bed (Fig. 1). 


of three cells from the 


Photomicrograph 

medulla oblongata of Calotes versicolor (Daud.)—Male. 
Sagittal section. Bouin and Gomori’s chrome-hematoxylin- 
phloxin, x 700 approx. The colloids in the cytoplasm 
are seen as black patches and granules. 


A detailed comparative study of the distri- 
bution of the neurosecretory cells in these and 


Fic. 1. 


other reptilian brains, together with their 
cytology and histophysiology using the modern 
seleetive staining methods is in progress. 

I am indebted to Prof. K. Bhaskaran Nair 
for providing facilities and to Dr. K. K. Nayar 
for suggesting this line of work. 

Dept. of Zoology, V. ANANTHANARAYANAN. 
University College, 
Trivandrum, November 2, 1954. 


1, Scharrer, E., et al., Publ. Stas. Zool. Napoli, 24, 
Suppl, 8, 1954, 


2.. Scharrer, E., Biol, Bull., 1961, Wi, 106. 
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APHIDAE OF WEST BENGAL | 


Tue family Aphids comprises one of the most 
formidable groups of insect.. pests, attacking 
practically all kinds of plants. They feed by 
sucking plant sap and cause appreciable 
damage thereby. But their imporiance as pests 
is greatly enhanced by the réle they play in 
transmitting plant viruses, which they exhibit 
to a very high degree. 

Liitle attention has been paid to this group 
in India. Besides the outstanding work of Das! 
on the Aphidz of Lahore only a few contribu- 
tions have been made to the knowledge of the 
Indian aphid fauna.2— 

The present authors have, for the first time, 
undertaken a systematic survey of the Aphidze 
of West Bengal. Twelve species belonging to 
8 genera have, so far, been identified. In this 
preliminary account a list of identified aphids 
and their host plants is appended herewith. 

Aphis sp.—apple and pear; Aphis craccivora 
Koch.—bean, pea, pigeon pea; Aphis gossypii 
Glover—cotton, brinjal, bean, chillie, lady’s 
finger, cucumber, botile gourd, bitter gourd; 
ribbed gourd; pumpkin, water melon and canna; 
Aphis nerii Bd F.—Calotropis gigantea; Colo- 
radoa rufomaculata Wilson—cultivated chrysan- 
themum; Lipaphis pseudobrassice (Davis)— 
mustard, cabbage, caulifiower, raddish, beet, 
turnip, kohl-rabi, tomato and tobacco; Macro- 
siphum (Sitobion) avene (F.)—wheat, oat, 
barley, maize and millets; Macrosiphoniella 
sanborni (Gill.)—cultivated chrysanthemum; 
Myzus persice (Sulz.)—potato, mustard, tobacco 
and tomato; Rhopalosiphum maidis (Fitch)— 
wheat and barley; Rhopalosiphum padi (L.)— 
wheat and oat; Toxoptera citricidus (Kirk.)— 
lemon. 

The authors acknowledge their gratefulness 
to Mr. J. P. Doncaster of the British Museum 
for the identification of the insects. 


State Agri Res. Inst., SAURENDRA NATH BANERJEE. 
Tollygunge, ADYANATH Basu 
Calcutta, 


1. Das, B., Mem. /nd. Mus., 1918, 6, No 4, 135. 
. Bombay 


2. Deshpande, V. G., /. Nat. Hist. So., 
1937, 39, 740. 
3. George, C. J., /. Proc. Asiatic Soc. Bengal, N.S., 


1927, 
4. Krishnamarti, B., /. Bombay Nat. Hist. Soc., 1928 
33 (1), 211. 


5. Ullah, G, Thid.., 1940, 2, 13. 
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GAMETOGENESIS IN DILLENIA i, 
eet PENTAGYNA ROXB. . 
‘Dillenia. pentagyana, a tree growing in the 
Agumbe range .of Western Ghats, in Mysore 
State, is the object of present embryological 
investigation. A study of literature reveals 
that information on the embryology of Dilleni- 
acez is meagre; only two members having 
been investigated so far, these being Hibbertiu 
dentata (Schnarf!) and Wormia suffruticosa 
(Paetow?). 

The wall of the young anther is composed of 
four layers of cells external to the tapetum 
(Fig. 1). Tapetal cells are binucleate and they 
lose their contour very early. Stamens have 
terminal pores at the time of dehiscence. The 
wall at this stage consists of only epi- 
dermis and non-fibrous endothecium (Fig. 2). 
The microspore formation follows the simulta- 
neous scheme, the separation of microspores 
taking place by furrows. The tricolpate pollen 
grains at the time of shedding are two-celled 


Fics. 1-]0 

FiG: I. T.S. of young anther, x 334. FIG. 2. Strac- 
tere of anther wall at debiscence, x 334. (fiote the 
pollen grain). FiG, 3. Mature pollen grain, 

x 500. FIG . 4. T.S. of an ovule, x 67. FIG, 5. T.S. 
of ovule wi th primary archesporial cell, x 334. FiGs. 6,7 
* T ’-shaped and linear tetrads, x 334. FiGs. 8,9. Two- 
_and four-nucleate embsyo 3H. _Fis. 10. Matore 


embryo sac, x 560. - 
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wih Smooth reticulate exine and contain small 

starch grains (Fig. 3). Occasionally, they ger- 
minate in situ (Fig. 2). 

Ovary is superior, five-loculed, five-carpelled, 
each containing many anatropous or amphitro- 
pous bitegmic ovules (Fig. 4). The carpels are 
coherent with one another only at the region 
of the axis. The hypodermal archesporium is 
differentiated in the young nucellar primordium 
(Fig. 5). The deep-seated megaspore mother 
cell undergoes meiotic divisions to form ‘T’- 
shaped or linear tetrads of megaspores (Figs. 
6, 7). The former type of tetrad is however 
more common. In either case the chalazal 
megaspore functions while the other three de- 
generate. The nucleus of the functioning 
Megaspore undergoes three successive divisions 
resulting in an eight-nucleate embryo sac of 
the polygonum type (Figs. 8-10), Wormia 
suffruticosa also shows a similar mode of 
development. The mature embryo sac is small 
in size, broad at the micropylar end and nar- 
row at the chalazal end. The polar nuclei 
usually meet in the centre of the embryo sac. 
The antipodal cells are in the narrow chalazal 
end and are ephemeral. 

My grateful thanks are due to Professors 
L. N. Rao and C. V. Krishna Iyengar for their 
kind encouragement and valuable help. I am 
indebted to the authorities of University of 
Mysore for the award of a Research Fellow- 


1, Schnarf, Sitzgsher. Akad. Wiss. Wien. Math, 
naturwiss., 1924, 1, 1 


33. 
2. Paetow, W., Planta, 14 (2), 441-70. 


OCCURRENCE OF SPHACELOTHECA 
MCALPINEAE ZUNDEL ON 
HETEROPOGON CONTORTUS L, 


Tue collection of fungi in the neighbourhood 
of Ajmer included an inflorescence smut on 
Heteropogon contortus L. during October and 
November when the infection was recognized 
by the long whip-like protrusion of the trans- 
formed inflorescence, 5-7cm. long: . Compara- 
lotheca mcalpinee Zundel. 

The smut destroys the entire inflowtecendé 
the ‘sori being covered in the early stages by 
the greyish-white membrane composed of the 
host cells and the false ‘membrane of fungus 
¢eells.. The false metribrané later flakes away 
leaving the sterile celis intermixed. with spore 
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Mature’. spores are reddish-brown in colour, 
5-5-9-5m in diameter with a mean of 8» and 
smooth. - 

The spores germinate readily in water and 
nutrient solution, developing septate promy- 
celium, the cells of which conjugate and pro- 
duce the infection hyphz. In the early stages 
of conjugation of the promycelial cells, the 
characteristic knee-bends may be observed 
(Fig. 1). While Sphacelotheca monilifera Ell. 


Fic. 1 
& Ev.1 has been reported by Thirumalachar 
from Nandi Hills, Mysore, and by Ajrekar from 
Kolas, Poona, Bombay, on H. contortus, there 
has been no previous record of S. mcalpinee 
Zundel in India. 

I am grateful to Dr. M. J. Thirumalachar for 
the identification of the fungus and Principal 
V. V. John and Prof. B. Tiagi for inspiration. 
Dept. of Botany, N. C. JosuHr. 
Govt. College, Ajmer, 

November 16, 1954. 


1, Mundkur, B. B. and Thirwmalachar, M, J., Ustilagi- 
- ales of India, 1952, 


THE STRUCTURE OF MITOCHONDRIA 
AND THEIR PROBABLE FUNCTION 
IN THE SUBMAXILLARY GLANDS 

OF THE SQUIRREL 

Great. confusion still prevails regarding the 

various cytoplasmic inclusions of the salivary 

glands of vertebrates, particularly their rela- 

tion to the secretory products. The present 


Rote gives a summary of the structure and 


function of the mitochondria in the submaxil- 
lary. glands of the Indian Palm Squirrel, 
Funambulus palmarum Waterhouse. To my 


“Lather $10 the 


mitochondria" in the Indiad’ Squifrel; :..Small 
pieces of the ‘subn glands were taken 
in the living condition from the animal and 
were. fixed by various classical fixatives for 
mitochondria, e.g., Regaud, Zenker-Formol and 
Shridde, Shridde’s method! invelving the use 


FiG. 1. Sections showing active cells (Ac.), inactive 
cells (In.), with prominent nuclei (N.), ,intralobular and 
interlobular ducts. (Shridde method, iron-alum-hema- 
toxylin), x 100. 
of formalin and potassium bichromate, follow- 
ed by Muller’s fluid and osmium tetroxide 
treatment, give very good results. Sections 
cut at 34 were stained with iron-alum-hema- 
toxylin. Mayer’s mucicarmine stain used on 
sections fixed by Zenker-formol gave negative 
results for mucin. 

Cells showing activity are always more im- 
pertant from the cytological point of view. In 
such cells mitochondria, lying on the side of 
each cell, away from the nucleus, are seen in 
the form of granules, and they begin their 
activity at spots bordering the secretory canali- 
culi (Fig. 2). In the initial stages they aggre- 
gate and arrange themselves to form ring-like 
structures with clear centres, the rim being 
composed of a single layer of mitochondria. In 
such clear centres, round, pale yellow albumi- 
nous bodies are élaborated by mitochondria. 
As the activity ‘increases more mitochondria 
from thé surrounding cytoplasm aggregate 
around the rings. .The albuminous bodies also 
become bigger in size (Fig..3). It may be 


pointed out here that the presence of potassium 


Dichromiate’ in the Axative preserves the albu- 
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minous material. After the elaboration: of but the.present observations demonstrate the 
secretion products is over, mitochondria dis- complete absence of the filamentous type of 
perse and decrease in number. Then the albu- . mitochondria in the submaxillary gands of 


minous producis are extruded into the secre- 
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FIG. 2. Section showing of cells with mitochon- — 
groups Fic, 3. wi 
drial rings (Mit. R.) near secretory canaliculi (Sec. Can.) mitochondria 
(Shriddle method ; iron-alum-hamatoxylin), x 115. intralobular (Intr.) and interlobular ducts (Int. 1.) 
Altmann,2 Bouin, Regaud and Mawas,* (Shriddle method, iron-alum-hmzatoxylin), x 125. and 
Hoven,® Arnold® and Maximow’ were of the the Indian squirrel. The detailed paper will be a 
opinion that secretory bodies developed directly published elsewhere. pe 
or indirectly from the mitochondria but later ’ 
on Nassonow® followed by Bowen,® working on Dept. of Zoology, H. B. Tewari. Tools 
various glands, switched the opinion to the The University, Lucknow, fund: 
origin of secretory granules from Golgi bodies. November 4, 1954. and t 
However, Cramer and Ludford!® in the thyroid -———— dueti 
have shown that during secretion both the 1 Lee's Microtomists VadeMecum. — onl 
Golgi bodies and mitochondria are enlarged. ror nd Ed, to a 
Duthie™! working on the phenomenon of secre- 3. Bouin, P., C.R. Soc. Biol. Paris, 1905, $8, 916. > | 
tion of the salivary glands of rats and mice, Reged. Jbid., 1909, 66, 97. 
Ty & —, Arch. Zellforsch., 12, 8, 553. 
Heidenhain!? examined the secretion collect- 6. Arnold, G., /bid., 1912, 8, 251. 
ed from the submaxillary glands of the rabbit 7. Maximow, An, C-R. Soc Biol. Paris, 1916, 79, od 
and found that it contained an albuminous sub- . 
stance instead of mucin. The present contri- * = D., Arch. mikr. Anat. Abt., 1993, 91, discu: 
bution has demonstrated the production of al- —, Jbid., 1924, 100, 433. future 
buminous substances by mitochondria at actual § 9. Bowen, R. H., Quart. /. Micr. Sci., 1926, 70, 75. est a 
spots of elaboration in cells. Upto this time 10. Ludford, R. J., Proc. Roy. Soc.. 1930, 107B, 101. hopec 
Duthie, E.S., /did., 1933, 20. tain 
generally filamentous type of mitochondria in 49° peidenhain, R., Studien Physiol. Inst. Breslau 
various secretory glands have been described, 1868, 4, 88. Poy 
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High Energy Accelerators. By M. Stanley 
Livingston. (Interscience Publishers, Inc., 
New York), 1954. Pp. 157. Price $3.25. 
Particle accelerators have been playing a 

very important and spectacular part in the 
development of nuclear physics. The complex- 
ity and variety of these scientific instruments, 
or rather machines, are still on the increase. 
Though there are a few review articles and 
reports on conferences, there has been no book 
on the subject, and the present book is a good 
introduction to the field. The author, Prof. 
M. S. Livingston, has almost a life-time of 
association with the development of accele- 
rators, from the days of the table-model cyclo- 
trons of the 1930’s to the multi-Bev. super 
machines of the future, of which he is a co- 
inventor. 

The particle energy from present-day acce- 
lerators has reached such high values that even 
fixed frequency cyclotrons are not supposed to 
deserve a place among “high energy” accelera- 
tors. Consequently, electrostatic generators, 
Cockroft and Walton accelerators, cyclotrons 
and the like are not considered in the book. 

The book is divided into seven chapters, and 
a list of important references is added at the 
end. Chapter I, “High Energy Accelerators as 
Tools for Nuclear Research”, briefly deals with 
fundamental particles, their decay reactions, 
and the threshold energies for the artificial pro- 
duction of these particles. Chapters II-VI, 
dealing with the physical principles common 
to all accelerators, the electron synchrotron, 
the synchro-cyclotron, the linear accelerator, 
and the proton synchrotron respectively, are 
more or less elaborations of the author’s article 
on “Particle Accelerators” (“Advances in Elec- 
tronics”, Vol. I, Edited by L. Morton, Acade- 
mic Press Inc., New York, 1948, pp. 269-316). 
Chapter VII, “Alternating Gradient Focusing”, 
discusses the multi-Bev. accelerators of the 
future, which are attracting widespread inter- 
est and study at the present moment. It is 
hoped that these machines will help to main- 
tain the almost exponential rise in particle 
energy attained with accelerators during the 
past twenty-five years. 

The book is not a “how-to-build-it” hand- 
book, but an introduction to the vast litera- 
ture scattered in journals and laboratory re- 
ports.” K. A. Grorce. 


Valves for A.F. Amplifiers. By E. Rodenhuis. 


(Philips Technical Library), 1954. (Distri- 
butors in India: Philips Electrical Co., Ltd., 
7, Justice Chandra Madhab Road, Calcutta). 
Pp. viii + 147. Price Rs. 5. 


There has been an increasing interest in re- 
cent years in high fidelity which is reflected in 
the many new designs of amplifier circuits and 
loudspeaker enclosures that have appeared in 
many countries. The publication of a book on 
suitable valves for audio amplifiers—as one of 
the popular series of the Philips Technical 
Library—is therefore to be welcomed. 

The monograph will particularly be useful 
to the amateur radio enthusiast who is eager 
to design and construct his own equipment. 
To a lesser degree, the book will also be of 
interest to the manufacturer of professional 
equipment. 

The first two chapters deal with general 
hints on amplifier construction and the charac- 
teristics of valves to be used in the different 
stages. The next two chapters describe some 
typical types of Philips valves that can be 
employed and give extensive performance data, 
together with hints on how such data could 
be utilised in practice. Circuit refinements such 
as negative feed-back, tone control, and spe- 
cial problems relating to output transformers, 
matching with microphones, pick-ups and loud- 
speakers, etc., are treated in the next chapter. 
The Jast chapter, comprising nearly half the 
book, gives complete description and data on 
eight amplifier circuits which include a wide 
variety from a 3W gramophone amplifier to a 
100 W amplifier for modulating amateur trans- 
mitters. In the appendix are tabulated data 
on valves, loudspeakers and electrolytic capa- 
citors manufactured by Philips that could be 
employed in amplifier designs. 

The aim of the book, in the words of the 
author, is to “enlarge the knowledge of the 
reader and to stimulate him to experiment for 
himself”. Wisely, he cautions the reader that 
a “judicious designing of an amplifier demands 
a certain amount of knowledge, which is not 
gained by working to a blue print”. Undoubt- 


edly, the author has succeeded well within the 
limited framework he has set for himself and 
the book will be found invaluable to the radio 
hobbyist—who is still, unfortunately, all too 
Ram. K. VEpa. 
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Chemical Constitution. By “A. A. Ketalaar. 
(Elsevier Publishing Co., Ammeterdam},” 1953. 
Pp. viii+ 400. Price 40 sh. 


“In his preface to the book, Prof. a 


says that the volume provides the chemist 
“with a complement to the usual text-books of 
inorganic and organic chemistry, which will 
enable him to build up a great mass of data 
into a coherent body”. One may differ from 
the author in places, and in some places there 
is a certain amount of obscurity of language 
through translation, but there is no doubt that 
the book will stimulate the reader and that 
the author has fairly succeeded in justifying 
his remarks. 

There are five chapters in the book, starting 
with an introductory one on the periodic clas- 
sification and the different types of chemical 
bonding, followed by one chapter for each 
type of bond. The author uses the term ‘atomic 
bond’ in place of the usual ‘covalent bond’, on 
the ground that this new term includes the 
one electron and three electron bond systems ; 
but the same purpose can be achieved by not 
restricting the term ‘covalent’ to the shared 
eleciron pair system but to all systems where 
one or more electrons are shared, the com- 
monest being the electron pair. 

About eighty pages are devoted to a survey 
of the ionic bond in which the varicus physical 
properties receive attention. Dr. Ketalaar, 
however, leaves a few questions unanswered. 
In dealing with the question of the stability of 
the ‘onium ion’, how does he account for the 
fact that in the presence of water and hydroxy- 
lic solvents, the hydrogen ion is invariably 
solvated while phosphine shows very little 
tendency to associate with the hydrogen ion io 
form the phosphonium ion. In dealing with 
polysulphides, the analogy of the polythionates 
is used with tetrathionate as an example but, 
from chemical reactions, one generally takes 
the trithionate as the basis with branching of 
sulphur chains from the trithionate. 

As may be expected, the chapter on the co- 
valent bond occupies nearly half the vo'ume. 
The chapter is a lucid account of the differing 
problems met with and gives a very useful 
comparative account of the molecular orbital 
and valence bond methods used in the studies. 
The metallic bond is introduced in a short 


‘ehapter while the concluding chapter deals 
“with the’ van der Waals’ bond; of which the 
hydrogen | bond takes a good portion, 


“The volume is we'll produced and should. find 


a red library it should” “Prove 


‘E Sétence 


useful” book of -refererice to the advanced 


student. At the end of each chapter there is 


valuahie bibliography. 
SV. A. 


The Physical Chemistry of Dyeing. . Second 
Edition. By Thomas Vickerstaff. (Oliver and 
Boyd, London), 1954. Pp. 514. Price 42 sh, 
net. 

The art of dyeing textile materials has been 
known to man since ancient times, but a syste- 
matic study of the fundamental principles gov- 
erning the process of dyeing is of recent ori- 
gin. There is no doubt that the recent pro- 
gress in our knowledge of the structure of 
textile fibres has played a very important part 
in stimulating research in this branch of science. 
In this respect, the first edition of Vickersiaff’s 
book on physical chemistry of dyeing was per- 
haps the first attempt to present a coherent 
account of the various adventures in this field 
of research. 

The second edition of Dr. Vickerstaff’s book 
is a revised and partly re-written version uf 
the first edition. 

In Part I of the kook, a few additions have 
been made in the chapters dealing with purifi- 
cation of dyes, colloidal properties of dyes and 
dyeing equilibria, whereas in the chapter on 
kinetics of dyeing, the subject-matter hasbeen 
brought up to date by inclusion of the work 
of Crank, Wilson and Standing. In Part IL 
the recent contributions on substantivity by 
Venkataraman and by Robinson have been in- 
cluded. In the chapter on direct dyeing equi- 
libria, interpretations of the dyeing mechanism 
on the basis of surface and membrane poten- 
tials is dealt with in detail though the work of 
Goering and Mason is not included. The chap- 
ter on kinetics of dyeing has been considet- 
ably expanded and the interpretation of the 
dyeing mechanism based on Crank’s mathe- 
matical treatment is fully described. A new 
chapter on the mechanism of dyeing cellulosic 
fibres with vat dyes, describing mostly the 
work from the I.C.I. Laboratories at Blakely 
has been added. The chapter on dyeing of 
acetate rayon has been expanded with the in- 
clusion of relevant recent contributions and 
the portions dealing with the dyeing .of pro- 
tein fibres has -been dealt with more exhaust 
ively. A new chapter on the dyeing of poly 


-ester-and- other -synthetic. fibres has also beet 
padded:- 


“The - general make-up of .the book. remaiss 
essentially- the same -as. that. of. the. first. 


tion. -Most of the misprints and errors in the 
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first: edition have been corrected. The author 
index-:-has been considerably enlarged and all 
the latest contributions have been included. In 
all, 98 pages have been added. In spite of these 
additions, the price of the book is maintained 
at the old level. This revised edition should 
meet with even greater success than the first 
edition, and the author deserves the best thanks 
of those engaged in the study and practice of 
the dyeing process for his excellent book. 
G. M. NABAR. 


Survey of Research Problems in Plastics with 
Special Reference to the Development of 
Plastics Industry in India. (Council of 
Scientific and Industrial Research, New 
Delhi), 1954. Pp. 152. Price Rs. 5. 

This is a general survey of chemistry of high 
polymers that would specially interest the 
plastics industry, and of the research work 
that is being carried out in various research 
laboratories in the country. 

The first six chapters deal with the chemis- 
try of natural and synthetic high polymers. The 
fundamentals of addition, radical and ionic poly- 
merisations, poly condensations, various physi- 
cal and chemical methods of determination of 
molecular weights of high polymers, thermo- 
dynamics and physical properties of high poly- 
mers have been very briefly surveyed. Na‘ural 
resins or resin-like materials like rosin, bitu- 
men, shellac, cashewnut shell and bhilwan 
shell liquids, polymers from naturally occurring 
celiulose, lignins, proteins, rubber are discussed. 
Polycondensation products—alkyds, amino 
resins, epoxy resins, phenolics, silicones, poly 
urethanes, poly oxymethylenes—are discussed. 
Polyhydrocarbons from ethylene, isobutylene, 
propylene, indene and all the vinyl type poly- 
mers,.as well as acetylene polymers have been 
surveyed. 

Each chapter ends with a list of research 
problems—fundamental, extension and deve- 
lopmental, particularly as they would pertain 
to India’s needs of plastics industry. There is 
one chapter on processing of piastics which is 
well illustrated. The chapters on raw materials,. 
specifications and testing, education in plastics 
and the present position of p'astics industry in 
India are very interesting both for the tech- 
nologist andthe high polymer chemist. This 
survey by the Plastics Research Committee of 
the Council of Scientific and Industrial Research 
has amply achievec its primary object of doing 
the-spadework which must assist any co-ordi- 
Rated programme of research or technology in 
‘plastics: industry that might be undertaken in 
the future. M. SANTHAPPA. 
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Chemical Engineering, Vol. I. (Fluid; Flow, 
Transfer and Mass . Transfer.). By 
J. M. Coulson and J. F. Richardson. (Perga- 
mon Press, London), 1954. Pp. viii + 370. 
Price 38 sh. 6d. 


This is the first volume of a comprehensive 
book on “Chemical Engineering” designed to 
serve both university students and engineers 
in industry with an accent on the fundamen- 
tals of the subject. It has been divided into 
four sections: (a) fluid flow, (b) heat trans- 
fer, (c) mass transfer, and (d) humidification. 
The first three chapters are treated in a highly 
logical manner and are designed to provide an 
ideal basis for the detailed discussions on unit 
operations to be presented in the second volume 
of this work. 

There is a short and useful chapter on units 
and dimensions where the C.G.S. and FPS. 
systems are compared. However, it is felt that 
more space could have been devoted to dimen- 
sional analysis. The fluid flow section begins 
with a study of energy relationships from a 
thermodynamic basis, leading on to flow con- 
ditions in pipes and channels with a particu- 
larly good mathematical treatment of compres- 
sible flow, critical pressure ratio and maximum 
discharge. The chapter on flow measurements 
discusses in detail the principles underlying the 
operation of all the usual types of flow meters. 
Pumps for chemical works are treated descrip- 
tively except for those amenable to mathr- 
mati¢al analysis, such as centrifugal pumps and 
reciprocating compressors. For a book of this 
type, it would have been better if the design 
of vacuum pumps and ejectors had also been 
included. 

The section on heat transfer follows the 
usual treatment of conduction, convection, 
radiation, boiling and condensation. Of pariti- 
cular interest is the discussion on heat trans- 
fer in reaction vessels with jackets and coils. 
In the section on mass transfer, after a very 
clear chapter on diffusion and the fundamen- 
tals of mass transfer, the relationship between 
momentum, heat and mass transfer is well 
treated. The last section deals with humidifica- 
tion and water cooling and the design of equip- 
ment for the same. 

A very welcome feature of this book is that 
every section is provided with an exiensive 
and uptodate bibliography.’ There are. also 


worked examples to illustrate the application 
of theory to practical. problems. The charts: and 
figures are excellent and there are numerous 
tables of physical properties and other useful 
data. On the whole, this is a well written and 
well printed book, produced at a comparatively 
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low cost for. the wealth of information includ- 
ed. The second volume would undoubtedly be 
eagerly awaited by all who have perused the 
first volume. M. G. Suppa Rav. 


The Charnockite Problem. By C. S. Picha- 
muthu.. (Mysore Geologists’ Association, 
Bangalore), 1953. Pp. 163. Price Rs. 5. 
Ever since the recognition of the charnoc- 

kites as a distinct rock suite by Sir Thomas 

Holland in 1900, they have been studied ex- 

tensively by different workers in India and 

abroad. Opinions expressed with regard to their 
genesis have varied widely. B. Ramarao 
in his classical monograph on the charnockite 
rocks of Mysore reviewed ably the previous 
contributions and gave his own views from the 
results of his extensive field studies in the 

Mysore State. P. Quensel (1951) in his mono- 

graph on charnockites has given a fairly com- 

prehensive summary of the more important 
contribuiions on charnockites. 

The book under review, by Dr. C. S. Picha- 
muthu, which is based on his presidential 
address to the Mysore Geologists’ Association 
in 1952 is somewhat distinctive in thai, it gives 
a succinct account of our present state of know- 
ledge of the charnockites and makes available 
mosi of the references of published papers as 
well as analytical data, on about 88 charnoc- 
kites from different parts of the world. 

The book is divided into several convenient 
chapters which will be found particularly use- 
ful for advanced s:udents of geology and those 
interested in the study of these rock suites. 
Dr. Pichamuthu deserves to be complimented 
on this very useful compilation. 

C. MAHADEVAN. 


The Physiology of Insect Metamorphosis. By 
V. B. Wigglesworth. (Cambridge University 
Press), 1954. Pp. viii +152. Price 12sh. 6d. 
In this volume the author has given a critical 

analysis of recent advances in the study of 

the origin, nature and role of harmones in re- 
lation to growth and metamorphosis of insects. 

The last few years have witnessed a remark- 

able progress in our knowledge of the endo- 

crine control of insect metamorphosis througa 
the contributions of leading workers among 
whom the author is one of the foremost. No 

wonder Professor Wigglesworth has given a 

masterly account of the main trends in the 

advancement of a none too well known branch 
of zoology within the compass of a compara- 
tively small volume. - 
The main thesis developed by the author is 
that insect growth and metamorphosis are con- 
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trolled by the mutual effect of two principal 
harmones, viz., a growth-promoting one induc- 
ing adult characters and another, the so-called 
‘juvenile’ harmone responsible for larval traits. 
The maintenance of a balance between these 
two ensures normal growth and metamorphosis, 
Various aspects of such regulation have been 
discussed, and in support of the arguments 
advanced, convincing evidence has been pre- 
sented from the investigations of the author as 
well as of other workers. From the position 
advanced above, the author develops the central 
theme of his work that the insect larva is as 
specialized as the adult and that the developing 
larva retains in it the potentialities for the 
larval as well as the adult pattern. The emerg- 
ence of the particular pattern is dependent on 
the nature of the harmone influence. A corol- 
lary of the above conclusions is the idea sug- 
gested by the author of considering insect 
metamorphosis as an example of polymorph- 
ism. 

The book is profusely illustrated and an ex- 
haustive list of references is included. It should 
prove a valuable asset to research workers in 
this field besides providing interesting and in- 
structive reading to all zoologists. 

G. KRISHNAN. 


Representative Chordates. By C. K. Weichert. 
(McGraw-Hill), 1954. Pp. viii+ 204. Price 
$ 3.50. 


Four vertebrate types, the Marine Lamprey, 
the spiny dog fish, the mud-puppy and the cat 
are described in detail so as to help the stu- 
dent who has to dissect and study the anatomy 
of a few chordates within a single quarter. 

While this book commends itself to the student 
as well as to the teacher by its excellent and 
informative figures and the detailed instruction 
how to proceed with the dissection of the dif- 
ferent systems, it is doubtful if it will be of 
much use to students in India. The types chosen 
for study are either not available in India or 
are not usually preferred for the courses pre- 
scribed. The Lamprey and the mud-puppy are 
not Indian; the chapters on the spiny dog fish 
and the cat may however be of general utility, 
since the shark and the rabbit studied in 
Indian Universities are not very different from 
them. Further, as courses in zoology are spread 
over 2 or 3 years in all Indian Universities, 
more types need to be included. Excellent as 
the get-up and treatment are, it is doubtful if 
the Indian student will ‘purchase a copy of it 
at a cost of nearly Rs. 12. 


P. GNANAMUTHU. 
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Books Received 


Isotopic Gas Analysis for Biochemists. By R. F. 
Glascock. (Academic Press), 1954. Pp. viii + 
247. Price $5.80. 

Precision Laboratory Standards of Mass and 
Laboratory Weights. By T. W. Lashof and 
L. B. Macurdy. (NBS Circular 547, Washing- 
ton 25-D.C.), 1954. Pp. 24. Price 25 cents. 

Elements of Statistical Mechanics. By Bipin 
Kumar Agarwal. (Pothishala Ltd., Allaha- 
bad), 1954. Pp. 144. Price Rs. 6. 

Cellulose and Cellulose Derivatives, Part II. 
Edited by Emil Ott, Harold Spurlin and 
Mildred Grafflin. (Interscience Publishers, 
Inc.), 1954. Pp. viii + 511-1055. Price $ 12.0. 

Fluoridation as a Public Health Measure. Edited 
by James H. Shaw. (AAAS, Washington 
5 D.C.), 1954. Pp. v + 232. 
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Thermal Conductivity of Metals and Alloys at 
- Low Temperatures. By Robert L. Powell 


- and Williams A. Blanpied.. (NBS Circular 
556, Washington 25 D.C.), 1954. Pp. 68. 
Price 50 cents. 

Introduction to Theoretical Mechanics. By 
Robert A. Becker. (McGraw-Hill), 1954. 
Pp. xiii+ 420. Price $8.00. 

Analysis of Deformation, Vol. II. By K. 
Swainger. (Chapman & Hall), 1954. Pp. 


xxxvi + 365. Price 70 sh. 

Luminescence with Particular Reference to 
Inorganic Phosphors. (British Journal of 
Applied Physics, Supplement 4). (Institute 
of Physics, London S.W. 1), 1955. Pp. iv+ 
$119. Price 25 sh. 

Psychology of Invention in the Mathematical 
Field. By Jacques Hadamard. (Dovar Pub- 
lications), 1955. Pp. xiii + 145. Price $1.25. 


A New Crystalline Silica 


The existence and conditions of formation 
of a new crystalline form of silica having a 
characteristic structure and physical proper- 
ties have recently been reported (Science, 
1954, 120, 328). 

The new silica crystals are very stable ther- 
mally—heating at 1,100°C. for 37hr. showed 
little, if any, conversion to cristobalite. Dif- 
ferential thermal analysis also showed no in- 
versions up to 1,100°C. 

Optical examination of crystals up to 50 in 
size showed them to be uniaxial negative, with 
@#=1-522 and ¢«=1-°513. The predominant 
habit is that of square platelets. Density was 
found to be 2-50. Single-crystal X-ray analy- 
sis yields a primitive tetragonal unit cell with 
dimensions a and ¢ of 7-46 and 8-59A. These 
data taken together with the calculated value 
of density indicate that 12 formula weights of 
SiO, constitute the unit cell. 


Cosmic Rays for Measurement of Land Masses 

The first apparatus to put cosmic rays to 
practical use has been designed in Australia. 
It will be employed in construction work on 
the Snowy Mountains Hydro-Electric Project in 
New South Wales. It consists of a super geiger 
counter, which records the number of cosmic 
rays falling upon it. Readings will be taken at 
various points in a tunnel being excavated as 
part of the Snowy Mountain Project. By com- 


paring the readings with the number of rays 
recorded outside, it should be possible to deter- 
mine the density of the land mass above the 
tunnel. The use of the apparatus will resuit 
in an enormous saving of time and money, 
as it will eliminate drilling and sampling of 
the land mass—UNESCO. 


Chemical-Biological 
Washington 


A chemical-biological co-ordination centre of 
the National Research Council has been set up 
in Washington, U.S.A., to provide accessible 
records of data relating chemical constitution 
to biological activity. The information, culled 
from both published and unpublished data, is 
recorded on data sheets and also on punched 
cards which can be mechanically sorted. The 
coding systems adopted enable all the recorded 
data in almost any defined field to be sepa- 
rated from the mass and a list of references 
prepared for the enquirer. 

The facilities of the Centre are available wo 
all bona fide enquirers in the U.S.A. and it is 
now desired to expand the contacts to include 
workers in the British Commonwealth. The 
Cenire is prepared to accept enquiries from 
organisations in the Commonwealth: it will 
also be pleased to receive suitable material for 
inclusion in its records, particularly unpublished 
data or data published in relatively inaccessi- 
ble journals. 


Co-ordination Centre, 
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Cortisone in Dermatology ; 

The first report of the British Medical 
Research Council panel on the dermatological 
applications of A.C.T.H. and cortisone has been 
published ‘in a recent issue of the British Medi- 
cal Journal (Brit. Med. J., Dec. 4, 1954, 
p. 1,307).--It reeords their effect on various 
types of eczema and allied skin lesions, in- 
cluding Besnier’s prurigo and exfoliative der- 
matitis. 

In assessing the results, the report does not 
minimize the risks. Four deaths occurred, 
though they were not necessarily all directly 
due to the treatment, and psychological dis- 
turbances occurred in six; one of these 
patients had to undergo leucotomy. Other less 
serious consequences are also recorded. Though 
it is not specifically mentioned, one of the most 
distressing of these is relapse of the disease 
after treatment to a state worse than before. 
Agar-Agar from Sea-Weeds 

Shri G. B. Mohanty, Deparfment of Fisher- 
ies, Orissa, reports a method for the manu- 
facture of agar-agar from sea-weeds Gracilaria 
lichenoides and G. confervoides found abund- 
antly in Chilka Lake, Orissa (J.S.I.R., 1955, 
14A, 36). The product obtained has the follow- 
ing characteristics: moisture, 24-2 per cent.; 
acid insoluble ash, 0-16 per cent.; total ash, 
2-7 per cent.; water absorption, 8-8 times its 
weight of water; and setting property, satis- 
factory for use in preparing bacteriological 
media. Except for its higher moisture content, 
the sample conforms to B.P. and U.S.P. stand- 
ards. The higher moisture content, which 
might be due io faulty storage conditions, is of 
no serious consequence. 

London ’Varsity Research Fellowships 

The University of London is inviting appli- 
cations for research fellowships offered by the 
Imperial Chemical Industries in Bio-Chemistry, 
Chemistry, Chemotherapy, Engineering, Metal- 
lurgy, Pharmacology, Physics or allied subjects, 
and for Turner and Newall Fellowships in 
Engineering, Inorganic Chemistry, Physics or 
an allied subject. The Fellowships will not be 
less than £750 per annum with family allow- 
ances and Federated Superannuation Scheme 
for Universities. The fellowships are tenable 
from October 1, 1955, for a period of three 
years in the first instance. 

Applicants should have obtained a Ph.D. 
Degree or have a substantial record of re- 
search behind them. The applications should 
be addressed to the Academic Registrar, Uni- 
versity of London, Senate “House, W.-C. 1, and 
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should reach not latter than April 16, 1955. 

Further information and prescribed forms can 

be had from the same authority. 

Royal Society and Nuffield Foundation .Com- 
monwealth Bursaries 

Applications are invited for awards under 
the Royal Society and Nuffield Foundation 
Commonwealth Bursaries Scheme which was 
instituted to provide facilities for increasing 
the efficiency of scientists of proven worth by 
enabling them to pursue research, learn tech- 
niques or follow other forms of study in 
natural science or personal environment or 
both. The bursaries provide travel, mainte- 
nance at.a rate of about £ 600 a year and are 
tenable usually for periods of 2-12 months. 
Fuller particulars and forms of application may 
be obtained from the Assistant Secretary, The 
Royal Society, Burlington House, London, W.1. 
Applications should be made before 15th March 
1955 for proposed visits beginning during. the 
period from July to December 1955. 
STANVAC Oil Refinery 

The STANVAC peiroleum refinery which 
was formally declared open recently is the first 
of its kind in India, and is expected to turn 
out more than 300 million gallons of six differ- 
ent fuel products each year. These are (in 
million gallons): gasoline, 90; kerosene, 40; 
automotive diesel oils, 59; industrial diesel 
oils, 40; industrial fuel oils, 55; and bunker 
fuel, 45. 
Award of Research Degree 

The University of Poona has awarded the 
Ph.D. Degree in Chemistry to Shri Mattoo Brij 
Nath for his thesis entitled “Absorption and 
Fluorescence of Organic Compounds”. 

The University of Saugar has awarded the 
Ph.D. Degree in Botany to Shri S. B. Saksena 
for his thesis entitled “Ecological, morphologi- 
cal and taxonomical studies on soil microfungi 
of some forest soil types of Sagar”, and io 
Shri K. K. Bhatia for his thesis entitled “Fac- 
tors in the distribution of Tectona grandis 
Linn. (Teak) and a study of teak forests of 
M.P.” 

Indian Botanical Society 

The following office-bearers were elected for 
the year 1955 at the Thirty-Fourth - Annual 
General Meeting of the Society held at Baroda. 

President :—Fr. H. Santapau, Calcutta. 


Vice-Presidents: (1) Dr, ‘Saksena, 
Allahabad; (2) Dr. B. P. Pal, New Delhi. ; 


. Hon. Secretary: Dr. R. Misra, Saugor. 


Treasurer and Editor-in-Chief : Dr T. S.- 


255-55 ted at The Bangalore Press, Bangalore City, by C. Vasudeva Rao, Superintendent, and 
Mere by A. V. Telang, M.A., for the Current Science Association. Bangalore. 


Pulitor: Prof. G. N. 


, A. C. College of Technology, Madras 25. 
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ROTARY PUMPS 


first Type SR.2 


40; Three types of rotary vacuum pumps are | 
available for laboratory work—iwo single-stage and | 
the |} _ one direct drive two-stage 


Also hes types of Oil Diffusion Pumps 


i to . Write for illustrated Data Sheet to | 
the | 
Accredited Agents 


MARTIN. & HARRIS LIMITED 


‘oda. (SCIENTIFIC DEPARTMENT) 
| _ SAVOY. CHAMBERS, WALLACE STREET, BOMBAY 1 | 
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CURRENT SCIENCE 


(ESTD. 1932) 
MALLESWARAM P.O., BANGALORE 3 


The premier science monthty of India 
devoted to the publication of the latest 
advances in pure and applied sciences , 


Conducted by 
A popular model! Balance used in THE CURRENT SCIENCE ASSOCIATION 
the Chemical Laboratories of Industrial with the editorial co-operation of eminent 
Concerns, |. Sc. and B. Sc. classes. scientists in India 
Sensitiveness  1/10th mg. 
Capacity .. -- 200 gm. 
Price: Rs. 210/- Foreign Rs. 10; Sh. 16: 92.50 
Catalogue on Request Further particulars from:— 
THE MANAGER 


Keroy Ltd. 


BANARAS CANTT. 32 CALCUTTA 10 


JOURNAL OF SCIENTIFIC & 
INDUSTRIAL RESEARCH 


A Monthly Periodical started in 1942 


A. GENERAL 

Review articles, Review of scientific and technical publications, Notes and News of 
interest to research and industry, Abstracts of Indian Patents, Bibliographical Lists of 
scientific papers published in India, Scientific Instruments and Appliances, etc., etc. 


B&C. PHYSICAL AND BIOLOGICAL SCIENCES 
Original communications from National Laboratories and other research institutions 
in India. 


Annual Subscription. Rs. 15; 3 sh. 


PUBLICATIONS DIVISION 
COUNCIL OF SCIENTIFIC & INDUSTRIAL RESEARCH 
OLD MILL ROAD, NEW DELHI 2 


CURR. SCl., FEB. 
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we i] Malleswaram P.O., Bangalore 3 
| 
| 
1955 


LABORATORY 


| 
INCUBATORS | 
ON ELECTRICALLY HEATED | 
ANHYDRIC OR WATER-JACKETED | 

N 


> & 


Full particulars sent on application 


All-metal -case—preferable for tropical climat finished light grey enamel. 

All copper interior—preferable to aluminium or stainless steel as it is toxic to bacteria and 
a better conductor of heat 

All interior fitments removable for ease of cleaning inside, 

Adjustable shelf supports providing a wide range of shelf positions, 

Armour plate inner glass door closing on soft rubber gasket. 

Thermostatically controjied to within + 0,25° C. 


Accredited Agents for India 


MARTIN & HARRIS 
(Seientific Department) 
SAVOY CHAMBERS, WALLACE STREET, BOMBAY 1 


CURR. SCi., FEB. 1955 


Equip your laboratory wrtth 
| 
; 
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LEITZ NUCLEAR TRACK 


RESEARCH MICROSCOPE 


An ORTHOLUX Microscope with built-in source’ of light, straight 
photo tube with lateral binocular eyepiece tubes (photo tube to be used 
for measurements), quadruple revolving nosepiece on detachable carrier. 


Special square mechanical stage with two gauges and mirror reading 
(working distance of stage 3” 2" for horizontal and lateral movement), 
two-diaphragm Berek condenser. Objectives of different types: and. 
magnifications are used for general surveying, observations and also for 


examination of emulsions of various thicknesses. 


Ask for particulars from- 


THE SOLE AGENTS : 


THE SCIENTIFIC INSTRUMENT cO,, LTD. 


11, Esplanade East, Calcutta-1 6, Te} Bahadur Sapru Road, Allahabad-1 
B-7, Ajmeri Gate Extension, New Delhi-i1 30, Mount Road, Madrae-2 
240, Dr. Dadabhai Naoroji Road, Bombey-1 


CURR, SCI., FEB. 1955 
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